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HIGH TEMPERATURE AERODYNAMICS' 


R. GOULARD? 


sures and temperatures met in nuclear explosions, the di- 

versity of the physical processes associated with energy 
conversion in gases has not ceased to increase. Engineering 
media are now often used in a variety of chemical forms, in- 
cluding excited, dissociated and ionized states; their energy 
contents are in turn transferred as conduction and radiation, or 
carried with the particles themselves by convection or diffusion. 
The design of optimal systems using these gaseous media re- 
quires therefore a detailed knowledge of the physico-chemical 
processes, together with an ability to incorporate them in flow 
field analysis. 

Thus, the field of gas dynamics, previously shared by ap- 
plied mathematicians and flow experimentalists, is now calling 
more and more on physical chemists, This trend has been pre- 
cipitated in the last decade by the current technological re- 
quirements and its effect has been profound on the composition 
of research teams and the design of engineering curricula. This 
survey presents some recent advances made in one area of gas 
dynamics where the pressure of the technological needs has 
been particularly relentless, that of high-temperature aero- 
dynamics, 


F™ the timid ratings of Watt’s engine to the extreme pres- 


1, PHYSICAL PROPERTIES OF AIR 
£ 


The composition and thermodynamic properties of air in 
chemical equilibrium have been tabulated, first up to 3000 °K (1) 
and then to 15,000°K and 24,000°K by Hilsenrath-Beckett (2) 
and Gilmore (3), respectively. These thermodynamic properties 
include: internal energy, entropy, compressibility factor, and 
pressure, all given at equilibrium, in terms of density and tem- 
perature. Enthalpy, specific heat and velocity of sound are 
easily obtained from these values. A convenient enthalpy- 
entropy chart was set up from these references by Feldman (4). 
Although direct experimental verification is lacking, those re- 
sults, based on the methods of statistical physics completed 
by accurate spectrographic measurements, are held in complete 
confidence, 

Such confidence does not exist when it comes to molecular 
transport properties: viscosity, heat conductivity and diffu- 
sivity coefficients of air and of its components. Since direct 
experimental measurements are difficult to obtain even at rela- 
tively low temperatures (1), (36), one must turn to theoretical 
predictions. All predictions to date spring from Chapman 
Enskog’s first approximation to the solution of Boltzmann- 


‘This review was supported by the National Science Foundation, 
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2Professor of Aeronautical and Engineering Sciences, Purdue Uni- 
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Maxwell’s equation (5). In this approach, the interactions be- 
tween individual particles are integrated and their collective 
action yields the transport properties; as the mathematics of 
this integration are heavy, no success has been achieved, so 
far, other than for the simplest forms of interaction, such as 
between molecules of monatomic gases (5). In the case of 
high-temperature air components, and given the present state 
of the art for high-speed computers, it is necessary to simplify 
further the physical problem. One must invent a molecular 
model, sophisticated enough to represent the complicated 
forces at play between interacting atoms and molecules, but 
simple enough to permit their numerical integration in the 
theory. Although various models (hard sphere, Lennard-Jones, 
etc...) have been suggested for engineering use (6), (7), the 
current engineering practice of presenting all the possible 
models before using one of them, illustrates rather well the 
need for improvement in this area, Currently, in addition to the 
continuous improvement in computer technology, studies are 
under way to formulate simple yet more realistic models, tak- 
ing in account the detailed structure of particles (8), Also, 
high-temperature shock-tube measurements are beginning to ap- 
pear (9) and direct measurement of particle interaction by mo- 
lecular and ion beam techniques is contemplated (10), Hope- 
fully, some experiments initially designed to verify theoretical 
estimates of mass, momentum or energy transfer on the basis 
of assumed property values, will be accurate enough to be 
“turned around’’ and will give instead some measure of veri- 
fication of the property values themselves. 

Progress in the determination of the radiation transfer proper- 
ties of high-temperature air has been notably swifter. This 
seems due in part to the existing background in statistical and 
experimental physics about the components of air, and also to 
the remarkable success of the shock tube as a source of well- 
defined high-temperature gas samples, Penner reviewed in a 
recent text (11) the state of knowledge on air emissivity co- 
efficients, with due reference to the particularly useful early 
estimates of Kivel and Bailey (12), Extensive programs of ex- 
perimental nature (13), (14), (15) improve continuously on the 
accuracy of these estimates, 

The chemical kinetics of air involve the interplay of about 
twenty different chemical components (3). Consequently, over 
a hundred possible reactions have been considered. Fortu- 
nately, most of these reactions involve only chemical traces 
(16) and the list of ‘‘thermally significant’ reactions is usually 


reduced to five: 
O,+M=2%0+0+M (a) 


N,+M=2N+N+M (b) 
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NO+M=2N+0O+M 
O+N,=+NO+N 


— 


N +0, =2NO+0 


(c) 
(d) 
(e) 


The symbol M stands for the ambient particles, acting as ‘‘third 
bedy’’ catalysts; their identity has been found to affect the 
chemical rate constants by one order of magnitude or more. 
The dependence on temperature of these constants is still 
fairly speculative. In fact, the determination of the important 
reactions is, in itself, a difficult proposition; for instance, the 
““shuffle’’ reactions (d) and (e) in the above set were suggested 
by Davidson, after extensive experimental runs (17) had shown 
that the actual chemical rates were too high to justify the 
original rate estimates, based on reactions (a), (b) and (c) only. 

Little help could be expected from the relatively crude state 
of present theoretical kinetics in this complicated chemical 
situation, As a result, a number of experiments had to be made 
and progress has been fairly slow in the past five years. It is 
encouraging, thanks mostly to shock-tube technology, that the 
thermally significant processes are now recognized and that 
the widely divergent estimates of a few years ago have been 
narrowed to within a factor of two or three. Some practically 
important reactions in air, but involving very little energy and 
therefore uncoupled from those just discussed, have been also 
investigated. Such are the ionization reaction studied by Lin 
and Teare (18) and some photochemical processes. Also of 
interest is the work on the speed of sound in chemically react- 
ing (68) or radiating (69) media. 

Detailed reviews of the current state of the art, including 
molecular oxygen and nitrogen vibrational relaxation, have 
been conducted by Zinman (19) and Gerhauser (20). In parallel 
with shock-tube studies (to be further discussed in the normal 
shock section of this review), a strong interest has been shown 
recently (10) in the individual behavior of reacting particles, 
If the 


as studied experimentally in ion and molecular beams. 
instrumentation problems particular to this technique are solved 
as successfully as they have been in shock-tube development, 
these two methods should constitute a powerful combination of 
complementary tools in high-temperature chemistry investiga- 
tions. 


2. FLOW RELATIONS FOR REACTING GASES 


The thermal properties of the components of air are then de- 
termined, in principle, for any given thermal state (i.e., for 
given concentrations, temperature and density). In fluid dy- 
namics, the state of each elementary group of particles is in 
turn completely determined by the requirement that mass, mo- 
mentum and energy are conserved throughout the flow and along 
its time and space boundaries. The complete formulation of 
conservation for a reacting mixture of nm reacting species is 
thus made of n + 3 coupled nonlinear partial differential equa- 
ties, including mass conservation for the n species, momentum 
and energy conservation and equation of state (21), (22), (23). 
If radiation is included, integral terms appear in this set of 
differential equations (5). The solution to this system yields 
the velocity and the thermal state of the system at every point 
of the flow. 

The difficulty of finding general solutions to such a sys- 
tem has oriented the search for solutions toward the simpler 
flow configurations. Scanning the available literature shows 
that interpretative work has been successful mostly for one- 
dimensional flows. As a rule, more complex geometries have 
yielded results only whenever a judicious simplification re- 
duced them to a form tractable by one-dimensional analysis 
(e.g., boundary-layer theory). This statement holds tre also 
for most other branches of gas dynamics, such as combustion (24) 
and astrophysics (25). 

A notable simplification occurs in the case of chemical 
equilibrium, that is when the chemical rates are much higher 


than flow rates. In this case, temperature and density deter- 
mine directly, as mentioned in part 1, the concentration of each 
of the n species. Hence the n mass conservation equations 
become redundant and they can be reduced to the mixture mass 
conservation equation alone. Mathematically, this reduces the 
problem to its perfect gas classical form, except for the need 
to resort to tabulated property values (2), (3). If accuracy is 
not essential, this additional difficulty can also be avoided 
(26), (27), and closed analytical solutions can be found. 

Another but less substantial simplification occurs in the 
case of frozen chemistry, that is when chemical rates are much 
slower than flow rates. In this case, the n mass conservation 
equations must be still solved with the rest of the system but 
their chemical generation terms, usually the major source of 
undesirable coupling in the set of equations, vanish. These 
two extremes in chemical flow regimes have been discussed 
recently by Rosner (28). 

The design of facilities where such chemically reacting 
flows can be studied is a separate and very active field (29), 
(30). In addition to the more direct free-flight and ballistic- 
range techniques, a large effort is currently spent in the clas- 
sical wind-tunnel approach, where air moves past a motionless 
body. In this last type of facility, air is first heated and com- 
pressed to very high values at stagnation, and then expanded 
rapidly into a hopefully uniform high-speed atmospheric flow, 
Although these interesting techniques will not be reviewed 
here, a major difficulty is that most of the complex chemical 
flow problems which these facilities should help elucidate, 
are first encountered in the design of the facilities themselves! 


3. NORMAL AND OBLIQUE SHOCKS 


The simplest flow configuration in chemically reacting mix- 
tures is undoubtedly the normal shock. Hence the success of 
the shock tube, as a tool of chemical research, free of aero- 
dynamic complications. The solution of the equations of con- 
servation of mass, momentum and energy across the shock dis- 
continuity was extended by a numerical procedure from its per- 
fect gas Rankine Hugoniot formulation to a solution including 
the equilibrium high temperature properties given in (2), (3). 
Convenient tables and charts defining completely the equilib- 
rium conditions behind a shock traveling at high speed through 
the atmosphere (such as at the nose of a hypersonic vehicle) 
were drawn by Feldman (4) up to 26,000 fps and by Hochstim 
(31) up to about 40,000 fps. Ziemer (32) extended these re- 
sults further. Also Sen and Guess (33) estimated the effect of 
radiation losses across the shock at high temperatures. The 
results from normal shocks in equilibrium were transposed to 
oblique shocks by Feldman (4) and Romig has extended the 
Taylor-Maccoll solution to conical flows in dissociation equi- 
librium (34), Most of the equilibrium and radiative properties 
discussed in the first part of this review were experimentally 
established or verified in normal shock configuration, 

Nonequilibrium phenomena behind normal shocks induce un- 
steady, constant area flows. Therefore the time variable in 
chemical kinetics (35) can be transposed directly from shock- 
tube observations; in particular, the possibility of studying 
transport or chemical processes in shock flows, was investi- 
gated early by Sherman (36) in low density experiments where 
the shocks are ‘‘spread out’’ in time, 

In the case of air, individual reactions have been studied, 
separately and as an interacting group. Duff and Davidson (37) 
and Lin and Teare (38) have solved numerically the normal 
shock problem, using estimated rates for the five ‘thermally 
significant’’ reactions discussed above. The coupling of these 
reactions at the estimated rates showed a transient maximum 
for the concentration of nitric oxide. Allport’s recent experi- 
ments (39) have confirmed Duff’s predictions on this nitric 
oxide overshoot. Similarly, some coupling of vibrational and 
dissociation processes and its effects on the other properties 
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has been found experimentally by Camac (40) in a component 
reaction at high temperature (oxygen-argon); the possibility of 
such coupling has been discussed in some generality by Dor- 
rance (41). ‘ 

In addition to the insight they provide on chemical proc- 
esses, these relaxation studies have been used to determine 
the radiation emission from nonequilibrium optically thin air 
(42). For still higher temperatures radiation losses may create 
an appreciable energy drain on the chemical reactions, spread- 
ing out the shock structure (43). 


4, ONE-DIMENSIONAL INVISCID FLOW 


The relaxing flow in a constant-area shock tube is a special 
case of the flow in nozzles of variable area, The outstanding 
feature of today’s literature on nozzle flow seems to be the ex- 
tensive use of simplified chemical kinetics models, as com- 
pared to the exact but cumbersome 5 reaction model of (37) 
and (38) for the constant-area case. In particular, the Lighthill- 
Freeman ideal dissociating gas (44), (45), which attempts to 
represent air dissociation by a single simple reaction, has been 
used by Bray (46) and, in effect, by Bloom (47). In an elegant 
paper (46), Bray was able to reduce the set of conservation 
equations to two coupled nonlinear differential equations 
which he solved numerically. He found that in most cases, the 
transition from equilibrium flow to eventual frozen flow was 
quite rapid in a nozzle. He was therefore encouraged to sim- 
plify further the representation of chemical flow regimes in 
nozzles by suggesting a simple criterion to determine the freez- 
ing ‘‘point’’ where equilibrium flow suddenly freezes. This 


technique was successfully applied by Wegener (48) to an 
experimental study of nitrogen tetroxide flow in a nozzle. 


However, the numerical results of Bloom (47) show that some 
flow configurations have a long intermediate relaxation period 
between equilibrium and frozen flow, rather than a ‘‘point’’; it 
would seem therefore that, in general, one has first to solve a 
flow problem by numerical methods before it can be established 
whether a point diagnosis can be used to replace them or not. 
This certainly would seem to detract from its usefulness, 
Other point criteria have been suggested (21), (49), (50). Con- 
sidering the frustration inherent to cumbersome chemical flow 
calculations, point criteria of this type are likely to be sug- 
gested from time to time, with their strong aesthetic appeal 
and doubtful reliability. 

Experimental work on air recombination in nozzles is cur- 
rently under way in different laboratories (29), (51), (52). Early 
results of Nagamatsu have shown that pressure is sensitive 
to the change of chemical regime in a nozzle. These results 
seem to corroborate Heims’ calculations (53) for Prandtl-Meyer 
chemically relaxing flows: for identical initial sonic condi- 
tions, a turning angle of 73° brings the pressure in the frozen 
flow to one order of magnitude less than that in the equilibrium 
flow. A similar comparison carried out by Wahlen (54) between 
equilibrium and frozen blast waves shows that the pressure 
drop is also much faster for frozen flows. 

Since both Prandtl-Meyer expansion and blast-wave theory 
are common approximations in hypersonic flow estimates around 
blunt bodies (22), these results appear to discourage the tempt- 
ing practice of simplifying the analysis of the flow past such 
bodies by prescribing first a pressure law unchanged by chemi- 
cal events (47). 

Whenever radiative transfer is involved, its long range na- 
ture involves energy exchanges between distant particles. 
This situation hampers a number of simplifications that were 


possible in nonradiant gases; curved streamtubes, for instance, . 


can no longer be considered as one-dimensional flow, since 
energy can be exchanged in line of sight between distant parts 
of the curved tube, Much more rigidity is therefore required in 
the assumptions and only a few engineéring cases have been 
found amenable to a mathematical treatment (55), (56). Fortu- 


nately, in many applications radiation losses are small enough 
so that they can be estimated on the basis of flow properties 
given by the familiar nonradiant differential equations of the 
flow (57). 


5. TWO-DIMENSIONAL INVISCID FLOW 


As one turns to flow studies around actual two- or three- 
dimensional engineering shapes, the search for suitable sim- 
plifications seems to reach a point of diminishing returns. 
Simplified chemical or flow models appear to lose more and 
more in validity without achieving any appreciable gain in 
clarity. Some research groups have therefore ‘‘seized the bull 
by the horns”’ and started an exact programming of chemically 
relaxing flows on large-size computers. Lick (58) described a 
method for the flow past a blunt body while Chu (59) made a 
formal study of relaxing supersonic flows by the methods of 
characteristics. Marrone (60) is currently studying the super- 
sonic region by a stream-tube method. The inclusion of chemi- 
cal relaxation in these programs consists essentially of the 
addition of mass conservation equations to the existing nu- 
merical procedures. Thus, assuming machine capacity is 
available, the most successful chemical flow program could be 
expected to be that one which is ‘‘grafted’’ on the most proven 
equilibrium or perfect gas flow program. The current work to 
extend Gravalos’ equilibrium gas method (61) should be of par- 
ticular interest in this regard. 

Also to be noted are the numerical studies of Prandtl-Meyer 
expansion of relaxing gases by Cleaver (62) and Bloom (63). 
Cleaver’s exact numerical results were extended to larger turn- 
ing angles by Appleton (64). It is found, as expected, that 
along a radial line, frozen flow will prevail near the corner 
while equilibrium flow will dominate far from it. Napolitano 
(65) proposed a solution in form of a double series expansion 
in r and (1/r), respectively (r being the distance from the 
corner); the physical speculation behind this double expansion 
is the frozen character of the series in (1/r) and the equilib- 
rium character of that in r, so that the two extreme flows are 
satisfied automatically, close to the corner and far from it. 


6. MOLECULAR EXCHANGES 


Whenever flow conditions are such that strong property 
gradients exist, a large part of the transfer is associated with 
the particles in their molecular motion rather than by collec- 
tive average motion as exists in inviscid flow. The mass, 
momentum and energy transferred in this manner assumes a 
great importance in current technology. A number of books 
(22), (66), reviews (67) and papers have been written and a 
separate survey would be necessary to cover the subject ade- 
quately. Such a survey will not be attempted here. 


CONCLUSION 


It would appear from this survey that the wedding of chemistry 
with aerodynamics is one of necessity, rather than a love af- 
fair. Indeed, the essentials of chemistry revolve around such 
molecular concepts as the number of particles and their thermal 
motion, while those of fluid dynamics are centered on such 
bulk concepts as density and stream motion. Therefore find- 
ing simplified models or configurations which fit both situa- 
tions is in general unlikely. 

This situation may well reduce analytical work in chemical 
aerodynamics to two main functions, It encourages, on one 
hand, extensive experimental runs, supported by some heavy 
numerical computer operations, to solve the particular engi- 
neering configuration of interest, which is thus analysed and 
solved with brute force. On the other hand, a host of very 
simple configurations can be studied, such as in shock-tube 
cases or in the simpler cases of one-dimensional flows; their 
purpose would be to clarify the elementary processes sepa- 
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rately, in order to identify them better as they appear in the there is little need for ‘‘intermediate’’ studies, complex enough 


often jumbled context of actual engineering flows, This re- 
view tends to justify the contention already made in (24), that 


to obscure the elementary processes but still not detailed 
enough to account for the actual flow conditions of interest. 
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Book—1725. Blakey, J., and Hutton, M., Engineering mathe- 
matics, New York, Philosophical Library, 1960, 603 pp. $10. 

This textbook is a revised version of Dr. Blakey’s ‘‘University 
mathematics,’’ adapted for engineering students at the under- 
graduate level. Its contents consist of 19 chapters of varying 
character and extent. After a review of basic algebraic, trigono- 
metrical and analytical-geometrical formulas, Chapters 2 to 7 deal 
with the ordinary subjects of calculus, such as limits, series, dif- 
ferentiation, integration, etc. Chapter 8 is devoted to determi- 
nants, while Chapters 9 and 10 cover plane coordinate geometry, 
including a detailed discussion of the properties of conic sec- 
tions, which is perhaps a little lengthy. Chapter 11 and the first 
part of Chapter 15, deal with area, volume, length, centroids and 
moments of inertia. Reviewer believes that this section would 
greatly gain in completeness if a brief account of multiple inte- 
grals were added to it. The last part of Chapter 15 is devoted to 
harmonic motion. Chapters 12 to 14 and 16 to 19 are concerned 
with first-order differential equations, second-order and partial 
differential equations, spherical trigonometry, numerical solution 
of equations, statistics, relaxation methods, and operational cal- 
culus, 

Chapters 3, 4, 5, 8, 12, 13, 16, 17, 18, 19 deserve special men- 
tion for their definiteness and the orderly manner with which are 
presented in them examples and remarks about the application of 
different cases. The exposition is very clear and concise, The 
different entities are defined and their properties are enunciated 
or demonstrated in a very intuitive and direct way, in a few in- 
stances at the sacrifice of mathematical rigor, as in the chapter 
on limits and series and also in that on partial differentiation. 
Reviewer believes that this sacrifice could have been obviated in 
some instances without at all impairing the general simplicity of 
the text. Almost each new point or case is thoroughly illustrated 
by detailed worked examples (over 250). 

One of the most valuable features of the book is the exercises 
presented at the end of each chapter, taken mostly from London 
University’s examination papers (about 600), with the correspond- 
ing answers given at the end. The book is very neatly and care- 


63 Bloom, M. H., and L. Ting, ‘‘On near equilibrium and near 
frozen behavior of one-dimensional flow,’’? Polytechnic Institute of 
Brooklyn, PIBAL R=525, July 1960. 

64 Appleton, J. P., ‘“The structure of a Prandtl Meyer expansion 
fan in an ideal dissociating gas,’’ University of Southampton, USAA 
Report no. 146, Aug. 1960. 

65 Napolitano, L. G., ‘‘Non-equilibrium centered rarefaction for a 
reacting mixture,’’ Polytechnic Institute of Brooklyn, AECD TN- 
60-129, June 1960. 

66 Eckert, E. R. G., and R. M. Drake, Jr., ‘“‘Heat and Mass 
Transfer,’’ McGraw Hill, New York, 1959. 

67 Ferri, A., ‘‘A review of some recent developments in hyper- 
sonic flow’’ from ‘‘Advances in Aeronautical Sciences,’’ Vol. II, 
Pergamon Gress, 1959. 

68 P. P. Wegener and J. D. Cole, ‘Experiments on Propagation of 
weak disturbances in Stationary Supersonic Nozzle Flow of Chemi- 
cally Reacting Gas Mixtures,’’ 8th International Symposium on Com- 
bustion, Pasadena, September 1960. 

69 V. A. Prokofien, ‘‘Propagation of induced plane waves of weak 
amplitude in a viscous gas, taking in account the proper radiating 
— Izv. Akad. Nauk SSSR, Otd. Tekh. Nauk. MM., No. 2, p. 17, 


fully printed, and apparently is devoid of misprints, which is much 
to say of a textbook of this kind. Because of all these features 
and the combined brevity and thoroughness with which it treats 
such extensive contents, this book constitutes an excellent basis 
for most of the general mathematical courses of interest to engi- 
neering students and as such its use should be strongly recom- 


mended, W. W. Lubomirsky, Argentina 


Book——-1726. Gakhov, F. D., Boundary value problems 
[Krayevie Zadachi], Moscow, Gosudarstvennoe Izdatel’stvo Fiziko- 
Matematicheskoi Literaturi, 1958, 543 pp. $2. 

The boundary-value problems of analytic functions treated in 
Gakhovw’s 543-page book, sold for $2 by its importers (no, this is 
not a misprint; it is two, not twenty) are the Riemann problem 
(called Hilbert problem by Muskhelishvili, in his ‘‘Singular inte- 
gral equations’’), that of finding (in the simplest case) an analytic 
function ®*(z) on the inside, D*, of a simple closed curve L, and 
an anayltic function ® (z) on the outside, D™, of curve L, so that 
on L they satisfy 


®* (t) = G(t) ® (t) + g(t) [R] 


where G(t), g(t) are sufficiently well-behaved functions of the 

boundary coordinate t (they satisfy Holder conditions); and the 

Hilbert problem (called Riemann-Hilbert problem by Muskhelish- 
vili), that of finding (in the simplest case) an analytic function 
u+ivin D* so that on L the relation 


a(t) u(t) + b(t) v(t) = c(t) 


be satisfied, where a(t), b(t), c(t) are again sufficiently well- 
behaved functions. 

Author treats the first problem largely along the lines of Mus- 
khelishvili’s book (more accurately speaking, Muskhelishvili 
treats the problem largely along the lines of Gakhov’s 1941 dis- 
sertation); the second problem he solves both along the lines of 
Muskhelishvili’s book (reducing it to the first problem), and also 
in an alternate way, by use of a so-called ‘‘regularizing factor,”’ 
i.e., a factor R(t) which converts G(t) = a(t) + ib(t) into the 
boundary value ®*(t) of an analytic function. 

In further chapters generalized problems are solved, for multi- 
ply-connected regions, for open arcs, for cases where the coeffi- 
cients are discontinuous or vanish at some points, for cases where 
t in ®* (2) of (R) is replaced by X(t), etc. Also, much space is de- 
voted to a systematic study of singular integral equations with 
Cauchy and Hilbert kernels, their reduction to Riemann and Hilbert 
problems (hence the availability of closed-form solutions) when 
the equations do not contain, in addition to the term with the sin- 
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gular kernel, a term with a non singular kernel, and reduction (by 
iteration with a suitable operator) to a Fredholm equation in the 
converse case (which then may be treated by the usual numerical 
methods), There is also a chapter devoted to more general bound- 
ary conditions (e.g., containing higher derivatives), and to solu- 
tions of more general elliptic equations and equation systems 
(which include harmonic and analytic functions as special cases), 
using the usual change of independent variables from x, y to z = 

x + ly, Z= x — ty; reporting results obtained (many of them by I. N. 
Vekua) since the publication of Muskhelishvili’s book. 

Throughout. the book the author always defines and discusses, 
in great detail, the simplest possible case first, illustrates it by 
solved examples, then leads up to the more complicated cases; his 
aim is to provide a tool for his readers in problem solving, which 
they can use without digesting all the advanced theorems, More 
than 100 exercises are provided, most of them with answers, 
many of them with hints. In contrast to Muskhelishvili’s book 
there is no section on applications to problems of elasticity and 
other fields. 

(Additional comment by reviewer: a valuable 60-page digest of 
the sections on the simple Riemann problem, Hilbert problem, and 
singular integral equations has been prepared by J. F. Heyda, 
General Electric (Evendale, Ohio) Report XDC 60-9-30, ‘‘The 
Riemann and Hilbert boundary problems; Singular integral equa- 
tions’’; a critical survey of Vekua’s work may be found in P. 
Henrici’s ‘‘Survey of I.N, Vekua’s theory of elliptic partial dif- 
ferential equations with analytic coefficients,’’ ZAMP (1958) pp. 
169-203.) G. Horvay, USA 


1727. Rice, J. R., Split Runge-Kutta method for simultaneous 
equations, |. Res. Nat. Bur. Stands. 64 B, 3, 151-170, July/Sept. 
1960. 

Consider two simultaneous first-order differential equations 
dx/dt = F(x, y, t), dy/dt = G(x, y, t). Runge-Kutta-type integration 
methods are developed which allow different integration steps to 
be used for these equations. These methods retain the desirable 
properties of Runge-Kutta methods, namely the self-starting prop- 
erty and ease of change of integration step. Two different ap- 
proaches are considered and extensive experimental work is re- 
ported upon. Experiments are done both in situations where these 
methods are advantageous and where they are not. It is seen that 
these methods are more efficient than the normal Runge-Kutta 
methods if they are at all applicable, and in ideal situations they 
give the same accuracy with 90 per cent less computation. These 
methods are applicable to six-degree-of-freedom missile simula- 
tions, for which they were developed. 

From author’s summary by Y. L. Luke, USA 


1728. Erugin, N. P., On the stability of the solutions of a sys- 
tem of homogeneous linear differential equations with periodic 
(and other) coefficients, Appl. Math. Mech. (Prikl. Mat. Mekb.) 23, 
5, 1174-1184, 195¢. (Pergamon Press, 122 E. 55th St., New York 
22,-N. ¥.) 

Author considers systems of first-order differential equations 
with periodic analytic coefficients. Giving solutions in the form 
of an exponential matrix multiplying a periodic vector, he gives 
methods of determining, by series expansion, the invariants of the 


matrix. B. Bernstein, USA 


1729. Harris, W. A., Jr., Singular perturbations of two-point 


boundary problems for systems of ordinary differential equations 
(in English), Arch. Rational Mech. Anal. 5, 3, 212-225, 1960. 


1730. Ogawa, H., On difference methods for the solution of 
partial differential equations of mixed type, AFOSR TN 60-1026 
(Univ. California, Dept. Math. TR 11), 48 pp., Oct. 1960. 


1731. Ting, L., Approximations in variational problems, AFOSR 
TN 60-789 (Polyt. Inst. Brooklyn, Dept. Aero. Engng. Appl. 
Mech., PIBAL Rep. no. 610), 15 pp., July 1960. 

The author gives a method for determining the extrema of a 
functional in which terms of order €(€ << 1) occur in the func- 
tional and/or in the accessory equation. He shows that the neg- 
lect of terms of order € in the functional gives an extreme value 
which differs from the true extreme value by terms of order €?, 
The reviewer feels that the author could have been more precise 
in his statement that the coefficient of € in the neglected terms of 
the functional and their derivatives should be of the same order as 
the remaining terms and their derivatives. He clearly meant, for 
instance, to exclude such functions as /(x) = x — € e*. 

The author’s result is applied to the problem of optimum rocket 
trajectory. L. E. Payne, USA 


1732. Zorski, H., Variational principle for compatibility equa- 
tions (in English), Bull. Acad. Polonaise Sci. (IV) 7, 7/8, 445- 
446, 1959. 


1733. Thun, R. E., On dimensional analysis, IBM J. 4, 3, 349- 
356, July 1960. 

Author proposes representation of the dimensions of physical 
quantities as vectors in a ‘‘dimension space’’ whose unit vectors 
are the ‘‘basic quantities’’ of the dimensional system. The com- 
ponent magnitudes are the exponents of these basic quantities in 
products which reproduce the dimensions of interest. 

He is aparently unaware of prior proposals of this kind by Moon 
and Spencer [Canadian J. Res. (A) May 1950] and by the reviewer 
[Amer. J. Phys. Mar. 1951]. S. Corrsin, USA 


Book—-1734. Crow, E.L., Davis, Frances A., Max. .Id, Mar- 
garet W., Statistics manual with examples from ordnance develop- 
ment, New York, Dover Publications, Inc., 1960, xvii + 288 pp. 
$1.55. (Paperbound) 

This manual is an unaltered republication of NAVORD Report 
3369-NOTS 948 of the U. S. Naval Ordnance Test Station, China 
Lake, California. It is intended for use by scientists and engi- 
neers in the statistical design of experiments and in the analysis 
and evaluation of test data using the classical methods of sta- 
tistics. It is not intended as a textbook or to replace consultation 
with a statistician, although it contains a chapter on definitions 
which should help users with no background in statistics. This 
manual is essentially a compilation of formulas and techniques, 
statements of the area of (and the assumptions involved in) their 
application, prescriptions for their use, and the necessary tables. 
Derivations are not given, Tables and charts are cross-referenced 
with the relevant sections of the text, and the whole is carefully 
indexed. Bibliographies are given. The contents can be esti- 
mated from the chapter headings: Definitions and distributions; 
Tests and confidence intervals for standard deviations; Tests and 
confidence intervals for means; Tests of distributions as a whole 
and allied problems; Planning of experiments and analysis of 
variance; Fitting a function of one or more variables; Quality con- 
trol charts; Acceptance sampling. 

Reviewer feels that this is a usable and helpful handbook for 
those who wish to use the techniques of statistical analysis in ex- 


perimental work. J. L. Lumley, USA 


Book—1735. Flagle, C. D., Huggins, W. H., and Roy, R. H., 
edited by, Operations research and systems engineering, Balti- 
more, Md., Johns Hopkins Press, 1960, x + 889 pp. $14.50. 

Book is collected set of lectures, by various authors, of two- 
weeks’ course for management personnel at Johns Hopkins, Use 


of the term ‘‘systems engineering’’ in the title is likely to mis- 


lead engineers. Operations research and related ancillary areas 
of study would better describe its content. 
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There are three sections, First, seven lectures concern the 
general nature and use of operations research and systems design 
(engineering). Second, sixteen lectures on useful methodologies 
include some usual ones: inventory systems, queueing theory, 
theory of games, linear programming; some unusual ones: sta- 
tistical quality control, symbolic logic, design of experiments. 
Third, four lectures are devoted to case studies; on the whole, 
good examples of current practice in operations research. 

Book is one of the best of its type. Anyone interested in intro- 
duction to current operations-research methods and practice would 
find it rewarding. A. W. Marshall, USA 


1736. Stiller, H., Derivation of addition theorems of spherical 
functions (in German), ZAMM 40, 5/6, 277-278, May/June 1960. 
Well-known addition theorem for Legendre functions is derived 

in a new way, using theory of integral equations. 
W. A. Mersman, USA 


Book—1737. Lebedev, A. V., and Fedorova, R. M., A guide to 
mathematical tables (Translated from the Russian by D. G. Fry), 
New York, Pergamon Press, Inc., 1960, xlvi + 586 pp., $15. 

This is a valuable reference. Tables which appeared in books 
and periodicals up to and including 1952 and 1953, respectively, 
are covered. A few other tables which appeared in 1953 and 1954 
are also included. No claim for completeness is made, and the 
Guide omits tables on the theory of numbers, mathematical sta- 
tistics, astronomy and geodesy. To compile the Guide, the au- 
thors made free use of some well-known sources, including the 
journal Mathematical Tables and Other Aids to Computation 
(MTAC) (now Mathematics of Computation) and ‘‘An index of 
mathematical tables’’ by A. Fletcher, J. C. P. Miller and L. 
Rosenhead, McGraw-Hill, 1946, The cut-off date in the latter 
reference is about 1942, Thus the item under review covers an 
additional decade of material. A translation of a 200-page supple- 
ment to the Guide which covers tables published to the end of 
1958 is being prepared by Pergamon Press and should be shortly 
available. Though coverage of the present volume is thorough, it 
is not complete, and we hope the supplement will fill these gaps, 

The present volume is divided into two parts. The first con- 
tains fifteen chapters and is arranged according to mathematical 
function or type of operation. For each function, the range of pa- 
rameters, variables, number of figures, etc., is presented along 
with a reference number. The latter refers to the second part 
which consists of a chapter-by-chapter bibliography. The table of 
contents is well detailed to facilitate rapid location of the de- 
scriptive data desired, There is an author index. Also a transla- 
tion of titles given in Cyrillic script is available. The typography 
and format are excellent, 

This is a useful compendium, The only serious blemish is that 
no references to table errata are given. For this information, 
MTAC is the only source. Y. Luke, USA 


Computing Methods and Computers 
(See also Revs. 1757, 1758, 1781, 1782, 1833, 2041, 2237) 


Book—1738. Collatz, L., The numerical treatment of differen- 
tial equations, 3rd ed. (Translated from the second German edi- 
tion), Berlin, Springer-Verlag, 1960, xv + 568 pp. DM 98. 

This text is an improved version of the 2nd German edition, lu- 
cidly and ably translated by P. G. Williams of the National Physi- 
cal Laboratory (Teddington, England), The Preface to the Ist 
edition states that ‘'This book constitutes an attempt to present in 
a connected fashion some of the most important numerical methods 
for the solution of ordinary and partial differential equations.”’ 


The author has succeeded brilliantly in the accomplishment of 
these objectives and he, as well as the translator, is to be con- 
gratulated for this outstanding achievement. 

The book is divided into six chapters: I: Mathematical prelimi- 
naries and some general principles; II: Initial-value problems in 
ordinary differential equations; III: Boundary-value problems in 
ordinary differential equations; IV: Initial- and initial-/boundary- 
value problems in partial differential equations; V: Boundary-value 
problems in partial differential equations; VI: Integral and func- 
tional equations. The book concludes with 19 pages of 10 tables 
of carefully tabulated results for various numerical schemes that 
have been outlined in the book. The following comments relate to 
the various chapters numbered above and will indicate the wide 
coverage of the text without being complete in all its details. 

I collects fundamental information on initial and boundary-value 
problems, finite difference methods, interpolation, approximation 
methods and notions of functional analysis. This is a clear out- 
line of fundamentals, in great detail, for further applications. (48 
pages) 

Il begins the treatment of initial-value problems in ordinary dif- 
ferential equations. This is a thorough study of the basic finite 
difference approaches, including many detailed numerical compari- 
sons not only with respect to exact solutions but for one method 
with respect to another approximate method. The Runge-Kutta 
method is treated in full detail, including checks. Convergence 
questions and error estimates are discussed in many places and 
instability methods with finite difference methods are Illustrated. 
(93 pages) 

III continues with boundary-value problems in ordinary differen- 
tial equations and starts with the simplest illustrative problems 
and continues with a realistic development including the 4*-extra- 
polation method, eigenvalue and normal-mode analysis, relaxation 
methods, and stability considerations. Approximations are used to 
determine more refined error estimates. Other topics include: col- 
location methods, perturbation theory, Ritz’s methods and a dis- 
cussion of eigenvalue problems by means of the enclosure theo- 
rems. (119 pages) 

IV begins the study of partial differential equations and com- 
mences with a cautionary problem (power series solution of the 
wave equation) to show the need for rigor and a sound theoretical 
foundation. This is ably developed and applied to the finite dif- 
ference schemes, error propagation, stability questions, character- 
istics; recent theoretical work due to Nirenberg and to Lax is in- 
cluded, (82 pages) 

V discusses boundary-value problems in partial differential 
equations and begins with the replacement of a linear elliptic dif- 
ferential equation of the second order by difference equations and 
continues with questions of convergence and error estimates, with 
excellent illustrations in two and in three dimensions. Relaxation 
methods and further refinements are included as well as the com- 
putation of upper and lower bounds for elliptic equations by the 
Trefftz method. (125 pages) 

VI is a fascinating chapter on integral and functional equations. 
Linear as well as nonlinear (and singular) integral equations are 
treated along with a number of functional equations that arise in 
mechanics. Convergence and uniqueness questions are also in- 
cluded whenever they are available in the nonlinear cases. (61 
pages) 

The brief listing of some of the material covered is not suffi- 
cient to indicate how this text differs from others devoted sub- 
stantially to the same subject. Analog and digital computer prob- 
lems are not considered and (for example) some topics omitted are 
further developments in testing the stability of solutions of differ- 
ential equations (as distinct from the stability of the numerical ap- 
proach itself), variation of parameters as it is used (for example) 
in celestial mechanics (nonlinear cases) and recent approximate 
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analytical work for parabolic differential equations. The great 
worth of this text lies in its approach to the subject, which is at 
once intuitive, practical, theoretical, and detailed. All methods 
are illustrated and most of the time more than one method is used; 
error estimates are included as part of the problems. This blend 
of the practical and the theoretical (including questions of real 
rigor and abstraction) makes for a unique presentation of the sub- 
ject. The problems are all significant ones from different fields of 
applied mechanics and physics. Not only are pitfalls clearly indi- 
cated, but exercises are given at the end of the chapters in addi- 
tion to the illustrative examples. Each problem is then solved in 
detail, along with illuminating remarks. This makes the text not 
only eminently useful for the research worker, but also suitable for 
advanced course work in the subject. 

The references are unusually complete and detailed; in addition, 
many interesting remarks are made about some of the important 
names in the subject (for example Runge, von Mises, Kutta, J. C. 
Adams, Stormer, Ritz, Trefftz; a picture of Runge is placed before 
the Preface). However it should be noted that several of the 
books have been referenced in their German versions and are now 
available in English: Biezeno-Grammel, Courant-Hilbert (I), Mag- 
nus-Oberhettinger, Sommerfeld, Kantorovich-Krylov; some of these 
may have appeared too late for inclusion in the present English 
edition, But it is to be hoped that these will be added in future 
editions of this work, which is sure to be a permanent addition to 
the growing literature devoted to numerical methods. It is to be 
hoped that the success of this English version will encourage the 
translation of the author’s equally valuable text ‘'Eigenwertauf- 
gaben mit technische Anwendungen.’’ 

F. V. Pohle, USA 


1739. Dennis, S. C. R., The numerical integration of ordinary 
differential equations possessing exponential type solutions, 
Proc. Camb. Phil. Soc. 56, 3, 240-246, July 1960. 

On the assumption that an ordinary differential equation has an 
exponential-type solution y(x), author develops an integration for- 
mula involving y’ = (x,y) based on the idea that it is more useful 
to solve the equation for u = In y than for y. Since an equation of 
the n-th order can be reduced to a set of 7 simultaneous equations 
of the first order, the procedure for a first-order equation, slightly 
modified, applies to the general case. Examples are given to il- 
lustrate the advantages of the method over the usual procedures 
for the numerical solution of an ordinary differential equation 
which has exponential-type solutions. In view of the frequent oc- 
currence in the physical sciences of differential equations of this 
type, the method is a useful alternative to those used in the nu- 


merical solution of such equations, 
E. J. Scott, USA 


1740. Bachmann, K.-H., Solution of algebraic equations by the 
method of steepest descent (in German), ZAMM 40, 1/3, 132-135, 
Jan./Mar. 1960. 

Article deals with iterative method for solution of the complex 
roots of an algebraic equation based on an article by R. A. 
Brooker [Proc. Camb, Phil. Soc. 48, 255-270, 1952; AMR 5(1952), 
Rev. 2994]. Convergence criterion of the method and the possibil- 
ity of solution in cases when the method does not converge are 
shown. Numerical example is given. 


M. Hampl, Czechoslovakia 


1741. Dressler, R. F., and Vinti, J. P., The functional syn- 
thesis of linear plots, AFOSR TN 60-40 (New York Univ., Inst. 
Math. Sciences IMM-NYU-264), 10 pp., Dec. 1959. 

In engineering problems or experimental work a physical quan- 
tity F often depends on many parameters. The variation of F 
against each one of the parameters may be a straight line on Car- 
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tesian graph paper, semi-log paper, or log-log paper. This paper 
offers a method of expressing the quantity F in a compact form as 
a function of all parameters. J. D. Marketos, USA 


1742. Potter, R. L., and Vanderkulk, W., Computation of the 
equilibrium composition of burnt gases, J. Chem. Phys. 32, 5, 
1304-1307, May 1960. 

The multi-component chemical equilibrium composition problem 
is discussed generally and a formulation of it is presented in a 
form suitable for digital computer calculations.... 

From authors’ summary by T. Y. Toong, USA 


1743. Sosenskii, N. L., On the determination of certain errors 
of analog computers, Automation and Remote Control 20, 10, 1349- 
1358, June 1960. (Translation of Avtomatika i Telemekhanika 20, 
10, 1381-1391, Oct. 1959 by Instrument Society of America, Pitts- 
burgh 22, Pa.) 

Paper considers the effect of the nonlinearity of the frequency 
characteristics of electronic analog computers’ (EAC) operational 
elements in the solution of linear differential equations with con- 
stant coefficients. To determine the errors in solution author uses 
a graphicoanalytic method based on the use of the logarithmic fre- 
quency characteristics. An example is given of the determination 
of the error in solving a second-order equation for the case when 
the operational amplifier has a frequency characteristic of compli- 
cated form and possesses a number of parasitic elements. 

From author’s summary 


Analogies 
(See also Revs. 2049, 2092, 2097) 


1744. Pitin, R. N., Ponnik, Yu. A., and Farberov, |. L., Appli- 
cation of the method of electrohydrodynamic analogy to the investi- 
gation of some problems of the underground gasification of coal (in 
Russian), Podzemn. Gazifik. Uglei no. 4, 46-49, 1958; Ref. Zh. 
Mekb. no. 9, 1959, Rev. 9947. 

Results are given for the application of the method of electro- 
hydrodynamic analogy (method EGDA) to the modelling of the mo- 
tion of a gas in a subterranean gas generator for the investigation 
of some problems in relation to the underground gasification of 
coal, in particular for investigating the characteristics of gas leak- 
ages. Comparative investigations of the relation of gas leakages 
to different parameters influencing their magnitude offer the possi- 
bility of characterizing these relations with adequate precision, 
when made on the electrolytic model EGDA on both the qualitative 
and on the quantitative sides. V. N. Gusev 

Courtesy Referativnyi Zhurnal, USSR 


1745. Cowan, H. J., The use of models in the design of archi- 
tectural structures: Parts 1 and 2, Civ. Engng., Lond. 55, 646, 
652-654, May 1960; 55, 647, 808-810, June 1960. 


Kinematics, Rigid Dynamics and 


Oscillations 


(See also Revs. 1764, 1765, 1766, 1767, 1833, 1880, 1959, 
1962, 2036, 2230, 2231, 2232, 2234, 2240, 2297) 


Book—1746. Atkin, R. H., Classical dynamics, New York, 
John Wiley & Sons, Inc., 1960, ix + 273 pp. $5.25. 

Author has specifically adapted this book to ‘‘learning dynamics 
and answering examination questions at the same time’’ (Preface). 
The second purpose is clearly recognizable throughout the text; 
high efficiency in this respect has been achieved, Fundamentals 





of classical dynamics (kinetics of particle motion, systems of 
many particles, rigid body motion up to Ploinsot’s construction, 
Lagrange and Euler equations, gyroscopic and nonholonomic prob- 
lems, small oscillations) are treated in 270 pages in a very con- 
cise but lucid manner, Numerous exercises (without solutions) 
are presented, What is entirely lacking are excursions beyond 
what is, clearly, considered to be the ‘“‘standard examination pro- 
gram,’’ and references, J. H. Greidanus, Holland 

Book—1747. Corben, H. C., and Stehle, P., Classical me- 
chanics, 2nd revised ed., New York, John Wiley & Sons, Inc., 
1960, xi + 389 pp. $12. 

This book, according to the publishers, ‘thas been written to 
appeal to physicists and engineers alike and offers a modern ap- 
proach to classical mechanics from the statement of Newton’s 
laws to the transformation theory of dynamics,.’’ The title and the 
contents would place this text at the level of Goldstein’s book of 
the same name. However, in the reviewer’s opinion, this text by 
Corben-Stehle is not at all adequate and has such serious short- 
comings that it would not be suitable for theoretical work in engi- 
neering and its generally sketchy approach would make it inade- 
quate for physicists as well. In many schools the text by Synge- 
Griffith (‘‘Principles of mechanics’’) is often followed by the 
Goldstein text on more advanced topics and viewpoints, This pro- 
cedure is certainly excellent and the text under review could not 
be used, for example, in place of Goldstein, 

The chapter headings are: (1) Kinematics of particles; (2) The 
laws of motion; (3) Conservative systems with one degree of free- 
dom; (4) Two-particle systems; (5) Time-dependent forces and non- 
conservative motion; (6) Lagrange’s equations of motion; (7) Ap- 
plications of Lagrange’s equations; (8) Small oscillations; (9) 
Rigid bodies; (10) Hamiltonian theory; (11) The Hamilton-Jacobi 
method; (12) Infinitesimal contact transformations; (13) Further 
developments of transformation theory; (14) Special applications; 
(15) Continuous media and fields; (16) Introduction to special rela- 
tivity theory; (17) The orbits of particles in high energy accelera- 
tors. Appendixes: (I) Riemannian geometry; (II) Linear vector 
spaces; (III) Group theory and molecular vibrations; (IV) Qua- 
ternions and Pauli spin matrices. Comments on the chapters fol- 
low and the numbers correspond to the given chapter headings. 

(1): This is a brief and inadequate introduction to the subject; 
not a single reference is discussed, and the references themselves 
are entirely incomplete and seem to have been randomly selected. 
This treatment could not be very meaningful either to the engineer 
or to the physicist, (2): This is a concise presentation of the 
laws of motion but the impression is that this has been written for 
a physicist who wants to get this over with as quickly as possi- 
ble. (3): Standard material on one-degree-of-freedom motion; the 
treatment is not limited to the linear case but the entire approach 
is much less general than that in many books devoted to engi- 
neering versions of the subject. The pendulum treatment is quite 
typical of material that is treated sketchily in this sort of work. 
(4): Central force motion is disposed of in 7 or 8 pages; this treat- 
ment certainly will not give the student any adequate idea either 
of the importance of the topic or the large amount of information 
that already exists on it. (5): The inverted pendulum is treated 
and Mathieu’s equation is stated and a stability chart is given but 
there is barely a hint of any mathematical content at this point. 
The treatment of rocket motion in one and a half pages is alto- 
gether inadequate even for en introductory understanding; the same 
is true of the brief remarks on she existence of atmospheric drag 
along with a suggestion that approximate solutions are possible if 
expansions are made with respect to the drag coefficient; this is 
done without a hint of any restrictions and the whole topic would 
have been better omitted. The damped oscillation case, usually 
handled so well by applied mechanicians, is sketched in two 
pages. (6) Lagrange’s equations are derived in the customary 
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manner with a minimum of motivation, and the multiplier methods 
(along with Rayleigh’s dissipation function) are relegated to the 
list of problems at the end of the chapter. (7): Although an entire 
section is devoted to Larmor’s theorem there is no explicit state- 
ment of this theorem. (8): The small oscillation treatment follows 
the usual lines now conventional in physics treatments as dis- 
tinct from those often found in texts by mathematicians and ap- 
plied mechanicians; that is, the treatment is altogether inadequate 
with barely a mention of variational methods except with respect 
to Appendix II even though (later) this same result is needed to 
discuss the effect of the reduction of the number of degrees of 
freedom on a vibrating system. The brief remarks on the Laplace 
transformation theory will not be of any help to a student not al- 
ready familiar with it. (11): The Hamilton-Jacobi method is de- 
veloped and applied to central force motion; this standard exer- 
cise, which seems to be a favorite one in all physics books, is a 
poor version of the original which appeared in the 24th lecture of 
Jacobi’s “‘Vorlesungen iiber Dynamik’’ (1842), The second appli- 
cation to the motion of a particle in the presence of two fixed cen- 
ters also goes back to the same lectures of Jacobi (25th lecture) 
and to much older (1760) work of Euler. This important and ex- 
tensive work has been given in voluminous detail by Charlier 
(‘‘Mechanik des Himmels,’’ Volume I) for many additional cases, 
but none of this is mentioned or even alluded to in the text. (14): 
The special applications are to spin motion and to variational 
principles in rocket motion. The treatment is thin, including the 
last sentence on page 267. The Boltzmann equation is treated 
without mention of Maxwell and with not a hint of the enormous de- 
velopments since then, (16) This introduction to the special 
theory of relativity does not even contain a reference to the basic 
papers of Einstein, The appendixes generally collect knowledge 
in a routine way; a good amount of this material (Appendix II in 
particular) is certainly the common knowledge of most scientific 
engineers and it is strange to see it relegated to an appendix in, 
of all places, a book on classical mechanics, The text is gen- 
erally brief and a total of 125 problems are provided throughout the 
book; it is unfortunate that this small number of problems is not a 
sign of high selectivity. 

Recently, in a review of an undergraduate text in mechanics 
[AMR 13(1960), Rev. 6167], the valid point was made that such 
texts should give some idea of the historical development of the 
subject and those who contributed to its development. That this 
omission is serious on the beginning level is clear enough; its 
omission on the level of the present text is unbelievable. There 
is not a single reference to any original work of Lagrange, Hamil- 
ton, or Jacobi, to mention a few among many. Although Rayleigh 
worked in many areas covered in the text he is not mentioned ex- 
cept in one problem and no reference is made to his fundamental 
papers and books. Mach is mentioned briefly as a reference and 
there is not a hint of any critical works on mechanics, its history, 
or its development. Not only are the references generally inade- 
quate but there are cases where they are not even clear, For ex- 
ample, the test on electricity and magnetism (Abraham-Becker) is 
referenced twice, once in English and once in German but it is not 
noted that volume one was translated into English and-volume two 
was not; since the latter contains works on relativity it would be 
important to note this. However the complete lack of all funda- 
mental references would seem, on the face of it, to have been a 
deliberate decision on the part of the authors, It would be diffi- 
cult to accept the thesis that any text which would want to claim 
“Classical Mechanics’ for its title could be so totally devoted to 
the exclusion of this basic work. 

In a field which is dominated by both poor books (usually on the 
beginning level) and excellent ones (usually on the advanced 
level), the present text can only be described as an entirely inade- 
quate text that was intended to be on an advanced level, 

F. V. Pohle, USA 





1748. Dizioglu, B., Dynamical synthesis of partially con- 
strained link mechanisms (in German), Forsch. Geb. Ing.-wes. 26, 
2, 37-47, 1960. 

Theoretical analysis, using classical small-vibration theory, of 
dynamic behavior of certain five- and seven-link mechanisms hav- 
ing two degrees of freedom, but with added constraint in the form 
of energy-storing or absorbing devices, such as springs, dampers 
and dashpots, Solution of the differential equation of motion is 
carried through to the presentation of graphs showing frequency, 
phase angle, inertia forces, velocities, accelerations, torque and 
stability conditions, in certain special cases. Applications to 
synthesis for prescribed dynamic characteristics are outlined and 
illustrated by means of an example. 

F,. Freudenstein, USA 


1749. De Jonge, A. E. R., The correlation of hinged four-bar 
straight-line motion devices by means of the Roberts theorem and 
a new proof of the latter, Annals, New York Acad. Sci. 84, 77-145, 
Mar. 1960. 

Various known four-bar linkages that give exact and approximate 
straight-line motion are described. A direct geometric proof of 
Roberts theorem is presented; it is used to correlate the various 
linkages and to develop additional ones. Theory of curvature (use 
of inflection and cuspidal circles) can also be used for correlation 
of these kinematic chains. Procedure is indicated by a few ex- 
amples, but not developed exhaustively. Paper is excellent 
treatise on analysis and synthesis of a particular class of motion 
devices. A. H. Church, USA 

1750. Grammel, R., Spin-dependent self-excitation of an unsym- 
metrical gyroscope (in German), Ing.-Arch. 29, 3, 153-159, June 
1960. 

Author defines the rotation of a body around its centroid as self- 
excited if caused by some inner torque, whose vector remains fixed 
in the body or moves according to a certain prescribed law; such a 
moment may arise, for example, from inertial forces of an emitted 
mass-stream. The investigation deals with the physically impor- 
tant case where the moment-vector (restricted to a principal axis) 
appears as a function of the spin-vector. After briefly discussing 
the perturbation-free, fundamental case, author proceeds to investi- 
gate the influence of small perturbations, The results arrived at 
are rather intriguing, inasmuch as those perturbations turn out to 
affect the motion in a very decisive manner. The desired spin- 
value cannot be achieved, even approximately; the spin direction 
reverses and tends to grow indefinitely. Moreover, there seems to 
exist an astounding variety of those paradox phenomena, divergent 
from the fundamental case, The results attained are of unques- 
tionable importance in certain problems of rocket propulsion. 

J. Mandelker, USA 


1751. Klimov, D. M., On the motion of a gyroscope with univer- 
sal (Cardan’s) suspension and a nonaxially placed rotor, Soviet 
Phys.-Doklady 4, 1, 80-82, Aug. 1959. (Translation of Dokladi 
Akad. Nauk SSSR (N.S.) 124, 3, 537-539, Jan/Feb. 1959 by Amer. 
Inst. Phys,, Inc., New York, N. Y.) 

Angles of rotation, % 8, 9 describe motion of outer and inner 
rings and rotor, respectively. Lagrange’s equations yield two non- 
linear second-order differential equations; d~/dt is constant. By 
virtue of assumptions, 8 is found to be small and periodic. Two 
successive approximations show & has a constant velocity com- 
ponent dependent on dQ/dt and the square of the angle defining the 
rotor’s nonaxiallity. A numerical example is included but no esti- 
mation of error is indicated, R. W. Shreeves, USA 

1752. Ipishev, L. V., Vibrations of gyroscopic systems under 
the influence of external periodic reactions (in Russian), Nauchn. 
Dokl. Vyssh. Shkoly. Mashinostr. i Priborostr. no. 1, 200-209, 


1958; Ref. Zh. Mekb. no. 9, 1959, Rev. 9707. 

The conditions governing the excitation of vibrations of ma- 
chines with vertical rigid rollers, having an elastic limitation of 
the angle of declination from the vertical and under the influence 
of external periodic disturbances in the longitudinal and transverse 
directions, are the subject of investigation. The boundaries are 
determined by the regions of instability which are of practical im- 
portance. The mutational vibrations of gyroscopic systems are 

V. N. Drofa 
Courtesy Referativnyi Zhurnal, USSR 


not examined, 


1753. Fedorchenko, A. M., The motion of a heavy unsymmetri- 
cal gyroscope with a vibrating point of support (in Russian), Ukr. 
Matem. Zh. 10, 2, 209-218, 1958; Ref. Zb. Mekb. no. 9, 1959, Rev. 
9704. 

It is noted that the method previously developed by the author 
on the canonical averaging of mechanical systems with time- 
periodicity for the Hamilton effect can be extended, without any 
special changes, to take in the case where the Hamilton system 
depends periodically on the angular variable ~. The latter method 
is applied to the problem on the motion of a capidly rotating heavy 
unsymmetrical gyroscope with a vibrating point of support. 

S. N. Shimanov 
Courtesy Referativnyi Zhurnal, USSR 


1754. Sapa, V. A., The principles involved in the analytical 
mechanics of systems of variable mass (in Russian), Uch. Zap. 
Kazakhsk. In-ta 30, 156-186, 1957; Re/. Zh. Mekb. no. 9, 1959, 
Rev. 9656, 

Equations for the motion of systems with variable mass are de- 
rived in generalized coordinates of Lagrange, Raus and Appel. 
The Boltzmann-Hamel equations are generalized to include the 
holonomic systems with a variable mass; Appel’s equations are 
derived in nonholonomic coordinates; and those of Hamel and 
Volterra for systems of variable mass. M. I. Efimov 

Courtesy Referativnyi Zhurnal, USSR 


1755. Filippov, A. P., and Goloskokov, E. G., The passage 
through resonance of elastic systems (in Russian), Trudi 
Khar’kovsk. Politekhn. In-ta 14, 7-21, 1958; Ref. Zh. Mekb. no. 9, 
1959, Rev. 9697. 

The problem of the transit through resonance of a linear system 
with one step of freedom, described by the equation 


P+ uP + w’P = P(1) cos (5 at* + &) (1) 


(where pu is the coefficient of damping, w the natural frequency of 
the system, at the momentary frequency of the exciting force, P(t) 
the amplitude of the exciting force, P a coordinate, €, the initial 

phase of the exciting force, with initial conditions of ~(0) = 

(0) = 0), merges with the computation of the integral 


1 t? -}w{-T) 
P(t) = if P(t) cos (3 + c) me sin k(t-T)dt [2] 
0 


where 


=u’ - ‘ a 


It is shown that by using the tables for functions in a complex 


-;" 23 f*>3 
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W,(2z) = cy ef dt 
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region 


266 





the calculation of integral [2] offers no difficulty. As an example 
the investigation is undertaken of the passage through resonance 
of a three-mass system during torsional vibrations. In this case 
the following equation for the vibrations of the beam is examined, 
with consideration for internal damping 


er(iti%\ 7%,» 
27] dx* 


where E/ is the rigidity of the beam, m the mass per unit of length 


Thin 


a*f() _ 
a2 =0 {s] 


ot? 


of the beam, w the coefficient characterizing the internal damping. 
Yu. A, Mitropol’skii 
Courtesy Referativnyi Zhurnal, USSR 


1756. Hubner, E., Natural frequencies of coupled vibrating sys- 
tems (in German), Ing.-Arch. 29, 2, 134-149, Apr. 1960. 

The paper gives the general theory of the vibrations of systems 
with multiple coupling between the component parts in terms of re- 
ceptances, using matrix notation, The receptances of a sub- 
system, consisting of a nonuniform beam in flexure, are derived in 
the series form obtained by Gladwell and Bishop [AMR 13(1959), 
Rev. 4523]. Some particular cases and examples are considered. 

G. B, Warburton, England 


1757. Shimanov, S. N., On the vibration theory of quasilinear 
systems with lag, App/. Math. Mech. (Prikl. Mat. Mekb.) 23, 5, 
1198-1208, 1959. (Pergamon Press, 122 E. 55th St., New York 22, 
N. Y.) 

Article treats the nonlinear system of differential-difference 
equations of finite order which involve finite time delays in order 
to determine the periodic solutions. The nonlinearities and the 
forcing functions are periodic and continuous. The solutions are 
developed by means of perturbation theory based on the linear sys- 
tem of equations that arises if the nonlinearities are ignored. 
Rapid convergence, of course, depends upon the fact that the non- 
linearities are multiplied by a small parameter. 

L. A. Gould, USA 


1758. Proskuriakov, A. P., Oscillations of a quasilinear non- 
autonomous system with one degree of freedom near resonance, 
Appl. Math. Mech. (Prikl. Mat. Mekb.) 23, 5, 1218-1232, 1959. 
(Pergamon Press, 122 E. 55th St., New York 22, N. Y.) 

Paper treats the case of a second-order, undamped, nonlinear 
system with a forcing function where the nonlinearity is multiplied 
by a small parameter, Object is to determine the periodic solu- 
tions in the case where the characteristic equation has multiple 
roots. Method is by the application of perturbation theory. 

L. A. Gould, USA 


1759. Osinski, Z., The reciprocating problem of motion with 
non-linear damping of a certain type (in Polish), Rozprawy Inz. 8, 
2, 169-176, 1960. 

The problem of whether the motion described by the equation 


x + R(x) +@?x=0 


is reciprocating is considered, the bending characteristics being 
assumed in the form 
R(x) = dx + p(x) 

where ~(x) is a polynomial not containing the first power of x and 
a>0O. The character of the motion in the supercritical (% > 2) 
and the subcritical case (& < 2) are investigated separately. 

From the analysis it follows that in the subcritical case the mo- 
tion is reciprocating and the solution has an infinite number of 
zeros similarly to the vibrating motion described by the linear 
equation, On the other hand, if & > 2w the motion is not a re- 
ciprocating one and the solution has a finite number of zeros, It 
is found that in this case, with certain characteristics R(x), the 


solution may have one zero at most, independently of the initial 
coaditions, With other characteristics the solution may have more 
zeros and the number of them depends on the initial conditions, 
In conclusion a geometric interpretation of the results is given. 
In the author’s opinion this can be used for a rapid determination 
of the type of a motion by making use of certain geometric rela- 


tions. K. Piszczek, Poland 


1760. Bogusz, W., and Kazimierz, S., The non-linear system de- 
scribed by the equation x + wx + ax? = 0 is investigated by two 
methods (in Polish), Rozprawy Inz. 8, 2, 189-200, 1960. 

Authors are concerned with the qualitative and quantitative 
analysis of a system with one degree of freedom with an even 
damping characteristic of strong nonlinearity. The problem is 
analyzed using a concrete example of an equation of the second 
order, where the component determining the damping is propor- 
tional to the square of the velocity, The first part of the paper is 
devoted to the qualitative analysis of the equation considered, by 
means of the velocity hodograph (cf. Arch. Mech. Stos., 11, p. 6, 
1959). As a result the authors obtain the trajectories in the phase 
plane, from which it follows that in a certain parabolic neighbor- 
hood of the singular point there exists a periodic solution. Beyond 
this region the solutions increase indefinitely. By means of the 
method used we can determine the approximate period of a peri- 
odic solution, 

The quantitative analysis consists in representing the solution 
in a finite form which, in the given case, can be obtained and a 
discussion of the integral curves follows, From this discussion 
the authors obtain results coinciding with those obtained by means 
of the qualitative analysis. 

The methods used by the authors for the investigation of the so- 
lution of the equation and the results obtained are original. The 
paper is characterized by mathematical accuracy. In addition, 
from the point of view of applications, the method of determining 
the period and delimitation of the regions where the motion is 
periodic or increasing is of considerable value, The qualitative 
method of analysis has, to a considerable degree, a general char- 
acter and is well-suited to the investigation of equations of a 
more general form, R. Gutowski, Poland 

1761. Mitterlehner, G., Influence of vehicle suspensions on 
riding stability (in German), Ing.-Arch. 29, 2, 100-114, Apr. 1960. 

Paper treats title problem by considering oscillations of the 
coupled four-degree-of-freedom system, defined by the lateral dis- 
placement, angles of roll and of yaw of the vehicle body and the 
rotation of the front wheels about a vertical axis. The equations 
of motion are an extension of those used previously by the author 
[Ing.-Arch. 27, 2, 88-103, 1959] and include the effects of the 
elasticity of the main suspension and of the tires, damping due to 
the shock absorbers, the inclination of the front wheels, the 
changes in wheel loads due to wind forces and the gyroscopic 
torques due to the motion of the wheels, It is shown that the roots 
of a sixth-order polynomial govern the stability of the vehicle, 
which is investigated using Michailov’s criterion, Numerical ex- 
amples for different types of vehicle and suspension show the in- 
fluence of speed, moment of inertia of the wheels and mass dis- 


tribution of the vehicle body on the stability. 
G. B. Warburton, England 


1762. Bel’tyukov, V. P., Determination of the turning moment 
on the axis of a throttle slide-valve located in a gas flow (in Rus- 
sian), Izv. Vyssh. Uchebn. Zavedenii. Mashinostroenie no. 2, 98- 
107, 1958; Re/. Zh. Mekb. no. 9, 1959, Rev. 9950. 

The problem is investigated of the relation of the moment on the 
axis of a throttle slide-valve to the magnitude of the pressure on 
it. A formula is suggested which would enable determinations to 
be made of the magnitude of the moment on the axis of geometri- 
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cally similar gate valves with arbitrary eccentricity, as the result 
of experimental scavenging. It is shown that the magnitude of the 
coefficients for the moments entering the formula does not depend 
or the length of the pipe-conduit beyond the slide-valve. Recom- 
mendations are made for the selection of slide-valves for pneu- 
matic regulators of motors fitted with carburetors. 
V. N. Gusev 
Courtesy Referativnyi Zhurnal, USSR 


Instrumentation and Automatic 
Control 
(See also Revs. 1751, 1752, 1753, 1757, 1758, 1967) 


Book—1763. Gorskaya, N. S., Krutova, |. N., and Rutkovskii, 
V. Yu., Dynamics of nonlinear servomechanisms [Dinamika neline- 
inykh servomekhanizmov], Moskva, Izdatel’stvo Akademii Nauk 
SSSR, 1959, 319 pp. 16 r. 60 k. 

Work described was carried out from 1954-1958 in the Institute 
of Automation and Remote Control at Moscow. In the first chapter 
a description is given of a number of nonlinear servomechanisms 
as used in autopilots, viz. the Russian electro-pneumatic servo 
type EPS-III with a vibration-linearized relay and nonlinear veloc- 
ity transfer, the Siemens hydraulic servo, the Askania hydraulic 
servo type LStZ-14 and the Rheintochter electromechanic servo. 
Construction, properties and behavior are described in unusual de- 
tail. 

The second chapter describes the phase-plane method, including 
some little known but important work of Russian researchers, such 
as the point transformation method of Andronow and collaborators. 
The various problems connected with the mentioned servos are 
treated in the phase-plane with very much and careful attention to 
stability and limit cycles. Mathematical treatment is thorough and 
the number of phase-plane portraits impressive. 

The last chapter deals with relay-servos governed by nonlinear 
differential equations of the third order. These are treated in the 
three-dimensional phase space. 

Work is important as it shows the use of mathematical and 
graphical techniques with real and partly existing equipment and 
hardware. R. G. Boiten, Holland 

1764. Fleishman, 8. A., Periodic responses and superposition 
in a nonlinear control system, AFOSR TN 60-477 (Rensselaer 
Polytech. Inst., Dept. Math. Rep. 34), 22 pp., May 1960. 

This interesting report discusses the response of a relay or on- 
off control system to arbitrary periodic inputs. The differential 
equation discussed is: 

x , 
ae +x +sgn x = /(t) 
where sgn x = x/| x|. The fundamental frequency of the input 
/(t) is restricted to be greater than the natural frequency of the 
control system, i.e., w > 1 for the normalized equation above. Un- 
der these restrictions it is shown that certain limited rules of su- 
perposition are valid for this nonlinear system. For example, if 
{(t) and g(t) are continuous everywhere, periodic and odd with w > 
1, and positive-valued in the interval 0 <¢ < 7/w, the responses of 
the system to these inputs have the form 


x(t; f) = xu(t) + LUf(2)] 
x(t; g) = xu(t) + LUf(t)] 
x(t; {+ g) =xa(t)+LIf(t) + 2(2)] 


where L denotes a linear integral operator which gives the solu- 
tion to the differential equation with the sgn x term omitted. The 


solution x(t) is merely the response of this same linear equation 
to a train of square pulses of unit amplitude and sign alternating 
at frequency @. 

The author demonstrates the validity of superposition rules for 
less restricted periodic inputs, taking advantage of the fact that 
‘*,..piecewise-linear systems occupy an intermediate position 
somewhere between linear and orthodox nonlinear ones.’’ 

H. E. Lindberg, USA 


1765. Chang, S.-Y., A stability criterion for nonlinear control 
systems, Automation and Remote Control 20, 5, 639-643, Feb. 
1960. (Translation of Avtomatika i Telemekhanika 20, 5, 669-672, 
May 1959 by Instrument Society of America, Pittsburgh 22, Pa.) 

See following review. 


1766. Bedel’baev, A. K., Some simplified stability criteria for 
nonlinear controlled systems, Automation and Remote Control 20, 
6, 664-678, Feb. 1960. (Translation of Avtomatika i Telemekha- 
nika 20, 6, 689-701, June 1959 by Instrument Society of America, 
Pittsburgh 22, Pa.) 

It is now widely appreciated that for the rational design of non- 
linear control systems and for the analysis of nonlinear vibrations 
an intensive attack must be made upon the problem of the stability 
of their governing equations. The foundations for this study were 
laid by Lyapunov and others; later Russian authors, particularly 
Malkin, Lur’e and Letov, have applied and extended his methods in 
recent years. However, the techniques available are still complex 
and to some extent irrational as compared with those for linear 
systems, and Russian research is still taking the lead in extend- 
ing these investigations. The three papers under review, from dif- 
ferent Russian universities, are examples of their conclusions. 
Individually they are slight, but considered together as a sample 
of current Russian work in this important field the progress is 
more impressive, particularly in relation to systems of partial dif- 
ferential equations. 

From Alma-Ata, Bedel’baev discusses forms of criteria which 
are simpler to use as they do not demand that the original equa- 
tions be expressed first in standard form, as do current criteria. 

A general method of deriving Lyapunov’s functions for certain 
classes of equation is given and specific examples worked by the 
method leading to stability criteria in the form of inequalities 


which are functions of the system parameters. 

From Moscow, Chang-Ssu-ying derives an alternative criterion to 
that of Lur’e which is claimed to be simpler in application. In ex- 
amples cited the two methods lead to somewhat different solutions. 

From Leningrad, Rozenvasser extends Lur’e’s methods, obtain- 


ing an alternative set of stability criteria claimed to lead to a 
simpler physical realization of the system in practice. New cri- 
teria give necessary and sufficient stability conditions which 
Lur’e’s method did not do. R. H. Macmillan, England 


1767. Rozenvasser, E. N., Stability of nonlinear controlled sys- 
tems, Automation and Remote Control 20, 6, 679-684, Feb. 1960. 
(Translation of Avtomatika i Telemekhanika 20, 6, 602-707, June 
1959 by Instrument Society of America, Pittsburgh 22, Pa.) 

See preceding review. 


1768. Kuzmak, G. E., The theory of nonautonomous quasilinear 
systems with many steps of freedom (in Russian), Ukr. Matem. Zh. 
10, 2, 128-146, 1958; Re/. Zh. Mekb. no. 9, 1959, Rev. 9686. 

The following system of equations is examined 


dx p 


1 
dt ow ss E fi(x,,-. 


l=} 
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where € is the small parameter, /; are polynomials with arguments 
x and v. With €=0 the system [1] is transformed into a system of 
equations with constant coefficients having different characteris- 
tic numbers. The known functions vp, ;(t),..., v,(t) are taken 
to be of a kind whichcan be presented as the solution of some 
autonomous quasilinear system of an n — p order. That being so 
the study of the nonautonomous system [1] merges with the problem 
of the study of the autonomous system of order n having the form 
dv; 


Gr A ME = EXGM 1+ +s Um ©) (j = 1,..., 2) [2] 


The author then proceeds to derive a system of differential equa- 
tions of the order R (less than 7) by using the sense of the N. M. 
Krylov and N. N. Bogolyubov method and utilizing the idea of 
Kirchhoff’s formal conversion; this study enables him to investi- 
gate the solution of system [2] over a large interval of time and, in 
particular, to find the periodic and the near-periodic regimes of 
system [2]. The method is applicable when there are several in- 
dependent linear combinations between the characteristics roots A; 
in system [2], with €=0. Examples are given. 
S. N. Shimanov 
Courtesy Referativnyi Zhurnal, USSR 


1769. Khrushchev, S. N., Vibrational parametric regulation, 
Soviet Phys.-Doklady 4, 6, 1243-1245, May/June 1960. (Transla- 
tion of Dokladi Akad. Nauk SSSR (N.S.) 129, 3, 522-524, Nov./ 
Dec. 1959 by Amer. Inst. Phys., Inc., New York, N.Y.) 

Author presents a means of stabilizing a linear regulated system 
by oscillating one or more of the system parameters at a frequency 
much higher than the natural frequency of the system. The origi- 
nal system is transformed into one whose coefficients now depend 
upon the imposed oscillation. Thus by varying the imposed fre- 
quency, the fundamental parameters of the regulated system can 
be altered and an unstable system made stable. An example of the 
successful application of this method is cited in which a marked 
increase in stability of the regulated system occurred. The im- 
posed oscillation was ten times the highest natural frequency and 
the amplitude of the oscillation was varied within the limits of 15= 
50% of the value of the fundamental system parameters. Author 
states that his method will also hold for a number of nonlinear 
problems. 

S. Z. Dushkes, USA 


1770. Starkermann, R., Interdependent uncoupled control loops 
made autonomic (in German), Regelungstech. 8, 4, 115-119, Apr. 
1960. 

Author investigates dual control loop systems if autonomy is 
imposed. In a special example, the stability is dealt with by 
means of the Nyquist criterion and that in the case of ‘‘static’’ 
and ‘tdynamic’’ autonomy respectively. Sometimes, the static 
autonomy can only be obtained at the cost of stability. 

W. Hahn, India 
« 

1771. Kuz’min, L. P., Graphico-analytic method for determining 
relay system characteristics, Automation and Remote Control 19, 
4, 277-287, Feb. 1959. (Translation of Avtomatika i Teleme- 
khanika, USSR 19, 4, 285-295, Apr. 1958 by Instrument Society of 
America, Pittsburgh, Pa.) 

In Z. Tsypkin’s method of analyzing the self-excited vibration 
of a relay system, calculation of the so-called characteristic of 
the system which is given in the form of a complex Fourier series 
is necessary. Paper presents a graphical method for determining 
the values of the terms of this series, making use of the fact that 
the loci of these terms in the complex plain are ellipses when the 
relative closing time of the relay is taken as the parameter. 

S. Fujii, Japan 


1772. Cannon, R. H., Jr., Root-locus analysis of structural 
coupling in control systems, ASME Trans. 26 E (J. Appl. Mech.), 
2, 205-209, June 1959. 

Application of the root-locus technique is made to two simple 
linear control systems, each of which contains structural feed- 
back. In each case the structural feedback involves one mode of 
structural vibration. Reviewer believes no new or novel ideas are 


presented. H. E. Lindberg, USA 


1773. Shigin, E. K., On improving the transient response of cor- 
recting links with variable parameters, Automation and Remote 
Control 19, 4, 299-304, Feb. 1959. (Translation of Avtomatika i 
Telemekhanika, USSR 19, 4, 306-311, Apr. 1958 by Instrument 
Society of America, Pittsburgh, Pa.) 

Paper proposes a method of improving the response of an auto- 
matic control system by changing the derivative and integral time 
of the controller during transients according to the signs of *,/%, 
and x,/x,, respectively, where x, is the error signal. 

S. Fujii, Japan 


1774. Kuzovkov, N. T., Some new applications of the method of 
logarithmic frequency characteristics to investigations of systems 
of automatic control (in Russian), Automatic operation and compu- 
tation technology, Vol. I, Moscow, Mashgiz, 1958, 100-133; Ref. 
Zh. Mekb. no. 5, 1959, Rev. 4712. 

The paper shows the possibility of applying the method de- 
scribed in the title to the effective solution of a number of prob- 
lems of dynamics in systems of automatic control: the determina- 
tion of the rapidity of damping, the synthesis of correctional 
chains in order to ensure the attaining of the assigned speed of 
damping, the construction of regions of stability and lines of 
equal damping in the parameters’ space, the evaluation of the ac- 
cumulation of excitations in systems with constant parameters. 

Ya. N. Roitenberg 
Courtesy Referativnyi Zhurnal, USSR 


1775. Teodorchik, K. F., The foundations of analysis and of 
correction of linear systems by the method of root trajectories 
(natural frequencies) (in Russian), Vestn. Moskva In-ta., Ser. 
Matem., Mekhan., Astron., Fiz., Khimii no. 4, 109-118, 1957; Ref. 
Zh. Mekb. no. 9, 1959, Rev. 9716. 

The quality of reproduction of signals of a linear system de- 
pends on the distribution of the neutral points and poles of the 
transmitting function. The author proposes a method of analysis 
of changes in the distribution of roots of the characteristic equa- 
tion of a system in relation to the free parameters (the amplifica- 
tion coefficient). The method consists of the drawing up, by 
graphical or analytical means, of a trajectory of the roots charac- 
teristic of an equation in a system on the plane of a complex vari- 
able, subject to the condition that the neutral points and poles of 
the transmitting function for an interrupted system are known. The 
bases of the system of root trajectories are given and also the re- 
sults of recent work done at Moscow State University. 

S. N. Shimanov 
Courtesy Referativnyi Zhurnal, USSR 


1776. Krasovskii, N. N., Sufficient conditions for optimization, 
Appl. Math. Mech. (Prikl. Mat. Mekb.) 23, 3, 839-843, 1959. (Per- 
gamon Press, Inc., 122 E. 55th St., New York 22, N.Y.) 

The author analyzes the problem of determining an optimum tra- 
jectory, x(x,, t, 7), in the system of equations 


dx/dt = {(x, t) + gn(t) 


where the governing functions n(t) are constrained by the condi- 
tion | nent € 1. Ina previous paper [Prik/. Mat. Mekh. 23, 2, 
209-229, 1959] author indicated sufficient conditions which will 
ensure that the trajectory *(%,, t, 9) is locally optimal. 
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The purpose of the present paper is to show that without the re- 
strictions on #/;/dx;0x;, the conditions of the earlier paper fail to 
produce a locally optimal trajectory x(x, t, mM). 

The author restricts his proof to two dimensions and uses graph- 
ical representation to establish the correctness of his assertion. 

T. K. Caughey, USA 


1777. Tschauner, J., The stability of sampled data systems (in 
German), Regelungstech. 8, 2, 42-46, Feb. 1960. 

A modification is proposed in the usual treatment by the z-trans- 
form of sampled data systems, namely, the transformation s = z — 
1. This results in a polynomial in s in the denominator of the sys- 
tem transfer function, with coefficients a; which figure in particu- 
larly simple stability criteria. Two necessary conditions are de- 
rived which indeed are quite simple, and which imply the interest- 
ing fact that all 4; must be positive. A third condition of more 
involved nature is then added, making the three sufficient. Ex- 
plicit stability criteria are exhibited for systems up to the sixth 
order and graphically displayed up to the third. 

R. F. Drenick, USA 


1778. Oppelt, W., The application of the describing function for 
investigations into the stability of sampled data control systems 
(in German), Regelungstech. 8, 1, 15-18, Jan. 1960. 

Nyquist plots are not readily transferable from continuous to 
sampling control systems because in the latter sinusoidal inputs 
do not lead to sinusoidal outputs. Paper proposes to represent the 
action of the sample-and-hold element by a describing function. 
This allows the sampling system to be treated approximately like 
a continuous one. The idea is illustrated by a fourth-order sys- 
tem. The accuracy of the procedure is discussed qualitatively. 

R. F. Drenick, USA 


1779. Rubtsov, V. A., Concerning the equivalence of pulse and 
continuous-data control systems, Automation and Remote Control 
19, 10, 926-932, June 1959. (Translation of Avtomatika i Tele- 
mekhanika, USSR 19, 10, 945-952, Oct. 1958 by Instrument Society 
of America, Pittsburgh, Pa.) 

The insufficiency of the generally used equivalence criterion of 
pulse and continuous-data control systems is established. Suffi- 
cient conditions for the equivalence of closed loop control sys- 
tems are determined. From author’s summary 

1780. Fan, C.-W., On servo systems containing two pulse ele- 
ments with unequal repetition periods, Automation and Remote 
Control 19, 10, 897-910, June 1959. (Translation of Avtomatika i 
Telemekhanika, USSR 19, 10, 917-930, Oct. 1958 by Instrument 
Society of America, Pittsburgh, Pa.) 

Pulse servo systems containing two pulse elements with un- 
equal repetition periods are considered, Their equations and 
transfer functions are found. An investigation is carried out on 
the influence of the inequality in repetition periods of the two 
pulse elements on system stability. It is shown by an example 
that, in the general case, T, = T, (equal repetition periods of the 
two pulse elements) is not the most efficient regimen for the sys- 
tem from the point of view of increased stability. 

From author’s summary 


1781. Fitsner, L. N., A precision multiplier, Automation and 
Remote Control 20, 1, 56-62, July 1959. (Translation of Avto- 
matika i Telemekhanika 20, 1, 62-69, Jan. 1959 by Instrument 
Society of America, Pittsburgh 22, Pa.) 

Author describes an analog voltage multiplier consisting of 
"trough’’ and ‘‘exact’’ sections. The ‘‘rough’’ section employs 
comparators operating relays which make step changes to input 
conductance of an operational amplifier in accordance with the 
quantized value of one input variable voltage; as a second varia- 


ble voltage is applied to said amplifier a rough value of their 
product is obtained, This rough value is refined by (1) obtaining a 
product of the second variable and the difference—through other 
relay contacts and differencing amplifier—between first input 
variable and its quantized value through a high-speed, less pre- 
cise (in author’s words, ‘texact’’) electronic multiplier and (2) 
adding this ‘‘exact’’ product to the ‘trough’’ value previously ob- 
tained; thus, X, X, = X,(X, + AX,), where X, is quantized (e.g., 
3.125, 6.25, 12.5, etc.) value of X,. 

Static accuracy to within 0.01 to 0.02% of full-scale and tran- 
sient response of 3 to 5 milliseconds to step function input change 
are claimed, although author does not describe how both are ob- 
tained simultaneously. 

Since completely electronic multipliers have progressed to 
where accuracy is limited only by the stability of wire-wound re- 
sistors and operational amplifiers, used copiously in described 
embodiments, it is not clear how the methods described have 
added anything but complexity, at a sacrifice in speed, to the 
current state of analog multiplier art. 

C. D. Morrill, USA 


1782. Ostrovskii, G. M., An approximate method for solving 
equations whose orders exceed the capabilities of analog comput- 
ers, Automation and Remote Control 20, 8, 1095-1096, Apr. 1960. 
(Translation of Avtomatika i Telemekhanika, USSR 20, 8, 1129- 
1130, Aug. 1959 by Instrument Society of America, Pittsburgh 22, 
Pa.) 

Investigators working with analog computers frequently find 
themselves in the position where the order of a system of differen- 
tial equations exceeds the capacity of the computer available. 
This note presents a method for the approximate solution of such 
problems using the technique of successive approximations. 

From author’s summary 


1783. Bodner, V. A., and Kozlov, M. S., Concerning a dynamic 
control system, including inertial measuring coordinates (in Rus- 
sian), Izv. Akad. Nauk SSSR, Otd. Tekh. Nauk. no. 6, 99-107, 
Nov./Dec. 1959. 

The authors treat the problem of inertial guidance of flight 
equipment subject to wind gusts. Multiple feedback loops with 
given transfer functions for damped and undamped control systems 
are described, and simple sets of system differential equations are 
treated. The object is to have the equipment follow a preassigned 
trajectory. R. Oldenburger, USA 

1784. Hughes, G., and Allison, F., Studies on the problem of 
monitoring the platform attitude of a sled by optical means, 
AFOSR TR 60-149 (Directorate Res. Analysis, Holloman Air 
Force Base, New Mexico), 23 pp., Dec. 1960. 


1785. Best, D., Some problems of polar missile control, /. Roy. 
Aero. Soc. 64, 596, 482-488, Aug. 1960. 


1786. Meerov, M. V., Investigation of and construction of multi- 
contoured systems with many controllable magnitudes, possessing 
a high degree of determined precision (in Russian), Publications 
in memory of Aleksander Aleksandrovich Andronov, Moscow, 
Izd-vo Akad. Nauk SSSR, 1955, 230-241; Ref. Zh. Mekb. no. 5, 
1959, Rev. 4711. 

It is shown that if, in multicontour systems, the individual oper- 
ator of each of the contours is of the first order it is then possible 
to increase simultaneously all the coefficients of amplification 
without disruption of the stability. But it is essential that the so- 
called supplementary equation of the first order shall satisfy the 
Routh-Hurwitz conditions. The same can be said in relation to 
multicontour systems where the individual operator of each of the 
contours is of the second order; it is only necessary to ensure that 
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the supplementary equation of the second order shall satisfy the 
Routh-Hurwitz conditions, The procedure for deriving the supple- 
mentary equations is given. When the product of the individual 
operators of the item and the regulator is of the third order, the 
increase of one or of all the coefficients of amplification inevita- 
bly leads to instability. 

The author investigated also the structure of systems with many 
controllable parameters, permitting large coefficients of amplifica- 
tion for those cases when the order of the individual operators of 
the separate contour could be higher than the second. The conclu- 
sion is reached, on the basis of the investigation made, that in a 
system with controllable magnitudes it is possible to guarantee, 
theoretically, the stability with any coefficient of amplification on 
any of the controllable magnitudes, provided a reaction is intro- 
duced in the corresponding contour with some determined number 
of derivatives. 

In conclusion the question is discussed regarding the influence 
of parasitic small parameters on the behavior of the systems under 
investigation and a deduction is drawn on the possibility of ob- 
taining a relationship between the small parameters which would 
eliminate their influence on the stability, provided they were small 

M. N. Korobkov 
Courtesy Referativnyi Zhurnal, USSR 


enough. 


1787. Greenberg, H. J., Fourier analysis of the motion of a hy- 
draulically controlled piston, /BM J. Res. Devel. 4, 4, 378-390, 
Oct. 1960. 


1788. Holden, T. S., Multipoint digital temperature recorder 
with punched tape output, J. Sci. Instrum. 37, 8, 269-272, Aug. 
1960. 

A sixty-five point potentiometric recorder, which gives its out- 
put in binary form on punched tape directly suitable for use with a 
digital computer, is described. The instrument operates intermit- 
tently, and provides reference times and parity and logical sum 
checks with the other data on the output tape. Although designed 
for recording temperatures, the instrument may be readily adapted 
to other applications. From author’s summary 


1789. Simulator analyzes control-system design, Power 104, 12, 
118-119, Dec. 1960. 


Tables, Charts, Dictionaries, etc. 


(See Revs. 1741, 1763, 1871, 2079) 


Elasticity 


(See also Revs. 1827, 1843, 1844, 1847, 1851, 1852, 1861, 1863, 
1868, 1889, 1922, 1951, 1957, 1958, 2082) 


Book—1790. Boley, B. A., and Weiner, J. H., Theory of ther- 
mal stresses, New York, John Wiley & Sons, Inc., 1960, xvi + 586 
pp. $15.50. 

Remarkable feature of this excellent book on thermoelasticity, 
among others, is that, without neglecting the most significant con- 
crete problems, it contains an accurate introduction of the general 
principles from which thermoelasticity theory can be derived as 
well as a short but detailed synthesis of the most recent results 
about viscoelasticity and plasticity, including creep, relaxation 
and nonisothermal plastic analysis. 

The volume is divided into four parts. Part one contains a rig- 
orous derivation, restricted to infinitesimal deformations, of the 
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fundamental coupled equations of thermoelasticity, which does not 
differ substantially from the classical derivation, yet is a very ac- 
curate and critical one, The consideration of some simple but sig- 
nificant examples shows, however, that the influence of the cou- 
pling and inertial terms on the exact solutions is mostly insignif- 
icant so they can almost always be omitted. A synthesis of the 
general methods that rely on the potential functions, as well as a 
general treatment of the plane problem, including multiply-con- 
nected bodies, conclude the first part of the book. 

Having justified the omission of the coupling term in heat equa- 
tion, the second part is entirely devoted to the classical Fourier 
theory of heat conduction. Part three starts with a reformulation 
of the uncoupled quasistatic equations which is more convenient 
for applications, and is entirely devoted to the solution of more 
significant thermoelastic problems. Considerable attention is also 
paid to the problem of thermoelastic deformation of beams, plates, 
trusses, etc. The last chapter contains an accurate exposition of 
the instability problem for beams and plates. Finally, the last part 
is devoted to the formulation of the viscoelastic and plastic prob- 
lem, including creep, stress relaxation and nonisothermal plastic 
deformation. The exposition deals also with the most recent theo- 
ries, and, as in the remainder of the book, with author’s personal 
contributions. 

Problems of the viscoelastic and of the plastic type are con- 
sidered separately with an exposition of the creep buckling and of 
the influence of the temperature changes, 

T. Manacorda, Italy 


1791. Sokolowski, M., One-dimensional thermoelastic problems 
for elastic bodies with material constants dependent on tempera- 
ture, Bull. Acad. Polonaise Sci. 8, 4, 153-160, 1960. 

Author considers thermal stresses in a thick-walled tube and a 
hollow sphere. Thermal conductivity A, thermal expansion 4, and 
Young’s modulus E are assumed to depend on temperature. Ex- 
pressions for stresses are given, which are strictly valid, if the 
Poisson ratio is 0.5. They are, however, considered as good ap- 
proximations in other cases. Temperature distribution is studied 
for special heat sources. Finally, the distribution of circumfer- 
ential stress is studied in detail for a material with constant & and 
E, but temperature-dependent A. A. Isaksson, Sweden 


1792. Mossakowska, Z., One-dimensional dynamical problem of 
thermoelasticity for an anisotropic medium (in English), Arch. 
Mech. Stos. 12, 1, 137-147, 1960. 

The problem under consideration is the one-dimensional thermo- 
elastic problem for a semi-infinite body, in the general case of 
elastic and thermal anisotropy. It is assumed that uz and T are 
functions of the geometrical variable z and the time ¢. 

The displacement field u,(z,t) and the stress field due to a plane 
heat source at a depth C under the surface of the semispace are de- 
termined. The case of free or fixed surface is determined under 
the insulation or zero-temperature condition. 

Making use of the Laplace transformation, ordinary differential 
equations in z are obtained. The solution is obtained in a closed 
form. S. Kaliski, Poland 

1793. Piechocki, W., and Ignaczak, J., Some problem of dynamic 
distortion in thermoelasticity (in English), Arch. Mech. Stos. 12, 2, 
259-278, 1960. 

In order to consider certain dynamic problems of thermoelasticity 
the idea of instantaneous nucleus of thermoelastic strain having 
the Dirac form in time and space is introduced. The integration of 
the solution obtained for such a nucleus applied to a spherical sur- 
face inside an elastic spherically symmetric body enables the ob- 
tainment of the solution of a number of dynamic problems of ther- 
moelasticity. This concerns especially the propagation of elastic 
waves in a sphere, an infinite space or a space with a spherical 





cavity and also the state of stress in a body with spherical inclu- 
sions of different coefficients of thermal dilation. 
A number of particular cases lead to solutions known from the 
literature and obtained in another way. 
M. Sokolowski, Poland 


1794. Indenbom, V. L., Reciprocity theorems and influence 
functions for the dislocation density tensor and the deformation in- 
compatability tensor, Soviet Phys.-Doklady 4, 5, 1125-1128, Mar./ 
Apr. 1960. (Translation of Doklad? Akad. Nauk SSSR (N.S.) 128, 5 
906-909, Sept./Oct. 1959 by Amer. Inst. Phys, Inc., New York, 

N. Y.) 

Theorem analogous to Maxwell-Betti’s reciprocity theorem for 
bodies in a state of stress caused by a dislocation distribution 
B = Rot e°, where €° is residual distortion, or by an incompatible 
deformation 7 = Rot (Rot e,)*, has been formulated by the author by 
introducing stress functions ¢;;, where o = Rot ¢ in case of dis- 
location, or Wi;, where o = Rot (Rot w)* in case of incompatible 
deformation, Using this reciprocity theorem, author deduces that 
these stress functions ¢;; or W;; for a concentrated force act as 
influence functions for deriving values of displacement components 
in the two cases, respectively. From known solution for stresses 
due to a concentrated force in an unbounded medium, the influence 
functions are derived and the known Burger’s solutions for dis- 
placement for the case of a single dislocation loop are obtained. 
The values of influence function for a half infinite medium have 
also been given by the author. D. N. Mitra, India 


1795. Courtaigne, O0., A new method for the calculation of con- 
straints in an elastic medium (in French), Ann. Ponts/Chaus. 
130, 1, 95-127, Jan./Feb. 1960. 

Author gives a solution for Lamé’s equations (static case with- 
out body forces) under the form 


A+ 


u=V(P+7-A)+ 


where A and B are harmonic vectors, P is an homogeneous polyno- 
mial of the second degree, A and y are Lamé’s constants, and 7 is 
the position vector. This representation is equivalent to those 
given by Papkovitch, Neuber and Korn, being of the same form as 
that given by Kelvin; all these representations have a simpler form 
than the author’s, as they require a smaller number of arbitrary 
functions for the completeness of the solutions. 

Some applications are given for the elastic half space and for 
the spatial elastic wedge by employing harmonic polynomials 
which lead to linear stress diagrams. 

The results obtained are generally known and reviewer believes 
that some erroneous remarks are made, e.g., Airy’s representation 
is not a particular case of that given by the author. 

P, P, Teodorescu, Roumania 


1796. Vlasov, B. F., Compression of finite elastic cylinders (in 
Russian), Inzhener. Sbornik Akad. Nauk SSSR 26, 188-198, 1958. 

An elastic cylinder is subject to identical normal stress distri- 
butions but no tangential stress over its plane ends. After con- 
sidering the various mechanical models of previous writers, the 
author looks for solutions to the full classical elasticity equations 
of the form u = u(x,y), v = (x,y) and w = —2(z/h) w(x,y), where the 
origin lies in the central cross section of the cylinder and the z- 
direction is parallel to its axis, The method of solution is an 
adaptation of that used in thin-plate theory. An example is solved 
explicitly and numerical results given. 

Reviewer regrets that the author does not fully investigate under 
what conditions the assumed form of solution is valid. 

D. R. Bland, England 


272 


1797. Nomura, Y., Plane stresses of the belt which has a dis- 
continuity (The belt considered has rectangular projection with 
sharp corners on one side and rounded off corners on the other), 
Bull. JSME 3, 10, 247-254, May 1960. 

In this (mainly mathematical) paper the problem mentioned in the 
title is treated by means of the conformal transformation of 
Schwarz-Christoffel and the Goursat complex stress function. The 
mapping function is expanded in a power series and author gives a 
method to improve its convergence, so that numerical results can 
be obtained which are in accordance with experimental data, 

O. Bottema, Holland 


1798. Koiter, W. T., Complex treatment of the two-dimensional 
problem of elasticity: Part 1, Introductory treatment of the theory 
of complex stress functions (in Dutch), Ingenieur 72, 23, 11-13, 
June 1960. 

For two-dimensional stress problem the biharmonic equation of 
Airy’s stress function is deduced using equilibrium and compati- 
bility conditions. According to Goursat’s theorem the problem is 
then reduced to the solution of two analytical functions of complex 
variables which have to fulfill the modified boundary conditions. 
Single and multiple connected planes are treated. Literature from 
Russian and British school in solving these equations is quoted. 

J. Van Winssen, Canada 


1799. Van Veen, S. C., Complex treatment of the two-dimen- 
sional problem of elasticity: Part 2, Mathematical principles (in 
Dutch), Ingenieur 72, 23, 13-17, June 1960. 

Mathematical principles of conformal mapping of the outside of a 
polygon on the positive half plane and of the positive half plane on 
the inside of the unit circle are first treated. Square is used as an 
example. Stress distribution of an infinite isotropic plate with a 
hole is evaluated using the Kolosov-Muskhelishvili equations and — 
is applied to case of uni-directional tension or compression. 

J. Van Winssen, Canada 


1800. Conway, H. D., Analysis of plane stress in Cartesian co- 
ordinates and with varying thickness (in English), Ing.-Arch. 29, 
3, 219-222, June 1960. 

Stress function equation for general thickness 4 is derived and 


‘variables 


then specialized to b = b, exp (ky). Author assumes a 
separable’’ solution involving circular functions of x and obtains a 
general solution. Calculations are made for plateO<x<l,0<y 

<1 with k = F' In 2 subject to conditions Oy = Txy =00n y=0; 
y =—p sin Tx/l, T,y = 0 on y = /; these conditions exhaust the 


four disposable constants of the solution so that conditions on x = 


0 


0, / cannot be specified. Stress computations for v = 0.25 are com- 
pared with case h=const. The departure from the realistic con- 
dition of zero displacement on x = 0, / is not assessed. 

D. S. Berry, England 


1801. Czudek, H., Strength of an unlimited disc with a rigid 
medium (in English), Bull. Acad. Polonaise Sci. (IV) 7, 7/8, 425- 
430, 1959. 

Author investigates two-dimensional problem of rigid inclusion 
in an infinite sheet; inclusion shape is regular polygon with 
rounded corners, admitting a simple conformal transformation on 
unit circle. Complex stress functions of Kolosov-Muskhelishvili 
are applied. Cases of uni-axial tension at infinity in sheet and of 
cooling of inclusion are discussed. 

W. T. Koiter, Holland 


1802. Nitsiotas, G., Singularities in simply supported ortho- 
tropic infinite strips (in German), Ing.-Arch. 29, 3, 223-232, June 
1960. 

Author develops closed formulas for the singular parts of in- 
fluence-functions [cf. Girkmann, ‘tFlachentragwerke,’’ Springer, 





Wien, pp. 229-238, 1945] for orthotropic plates in shape of infinite 
strips supported along the infinite edges. Following cases are 
treated: (1) fully-infinite strip, (2) semi-infinite strip with cross- 
wise edge (a) supported, (b) clamped, (c) free. Method can be ex- 
tended to infinite strips with infinite edges clamped. 

P. Treuenfels, USA 


1803. Shioya, S., On the transverse flexure of a semi-infinite 
plate with an elliptic notch (in English), Ing.-Arch. 29, 2, 93-99, 
Apr. 1960. 

Author investigates stress distributions in a semi-infinite thin 
plate (x > 0, — 0 < y <0) having an elliptic notch (x/a)? + (y/b)* = 
1, subject to plain bending at infinity about the x-axis. The 
straight boundary of the plate and the rim of the notch are assumed 
stress free. Muskhelishvili’s complex variable method is used. 
Resulting formulas are illustrated by numerical examples. 

P. Treuenfels, USA 


1804. Szelagowski, F., A semi-infinite plate acted on by a con- 
centrated force (in English), Bull. Acad. Polonaise Sci., (IV) 8, 2, 
77-82, 1960. 

Author discusses a well-known problem of elasticity by using 
complex variable functions. 

Reviewer believes that author has no knowledge either of N. I. 
Muskhelishvili’s studies, or of various modern treatises dealing 
with this problem [e.g., A. E. Green-W. Zerna, I. S. Sokolnikoff, I. 
BabuSka-K. Rektorys-Fr. Vycichlo]. 

P, P. Teodorescu, Roumania 


1805. Gupta, D. P., Stresses due to diametral forces in tension 
on an eccentric hole of a circular disc (in English), ZAMM 40, 
5/6, 246-252, May/June 1960. 

Title problem is solved using bipolar coordinates. Numerical 
results are given for the stresses in a semi-infinite plate acted 
upon by two equal and opposite diametral forces on a circular hole 
in the plate, the forces acting at right angles to the free infinite 
boundary. E. H. Mansfield, England 


1806. Szelagowski, F., The action of a concentrated moment on 
a half-plane disc (in English), Bull. Acad. Polonaise Sci. (IV) 7, 
9, 503-506, 1959. 

Problem described in the title is studied using the Muskheli- 
shvili’s method. Stress functions have been obtained in closed 
form. Z. Kaczkowski, Poland 


1807. Szelagowski, F., The problem of a plate strip under ex- 
ternal load (in English), Bull. Acad. Polonaise Sci. (IV) 7, 9, 507- 
512, 1959. 

The following plane stress problem is considered: at the edges 
of an elastic strip, arbitrary distributed normal and shear stresses 
act, The solution takes the form of infinite integrals of the com- 
plex variable. Z. Kaczkowski, Poland 


1808. Fox, N., Torsion-free stress systems in a thick plate con- 
taining a spherical cavity, Quart. J. Mech. Appl. Math. 13, 2, 228- 
246, May 1960. 

A method of successive approximations is presented for the 
evaluation of the stress condition in a thick plate infinitely ex- 
tended in two dimensions and with a spherical cavity whose center 
is located midway between the faces. The plate is considered 
axisymmetrically loaded and the strains are assumed to be suf- 
ficiently small. The method is illustrated by two examples and 
comparison is made with approximate solutions obtained by neg- 
lecting the effect of the faces. 

J. D. Marketos, USA 
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1809. Orlos, Z., A crack in the neighborhood of the edge of an 
elastic semi-plane (in Polish), Arch. Inzyn. Ladowej. 6, 1, 93-116, 
1960. 

Paper contains the solution of the problem of stress in an elas- 
tic semiplane containing a slot normal to the rectilinear edge 
bounding the semiplane under consideration. At points sufficiently 
distant from the slot the semispace is in one-dimensional state of 
stress, 

Solution is obtained by reducing the problem to an integral equa- 
tion. 

The results obtained are compared with the data obtained from 
experiments with a set of plates made of a synthetic material, by 
means of photoelastic methods and strain gage measurements, us- 
ing the semitrepanation method of local unloading. 

The paper is intended for scientists and designers, 

Z. Olesiak, Poland 


1810. Paul, B., Prediction of elastic constants of multiphase 
materials, Trans. Amer. Inst. Min. Metall. Engrs. 218, p. 36, 1960. 

In this excellent paper author considers a matrix material having 
elastic constants E,, v,, into which a second phase, having con- 
stants E,, v, and a volume ratio / is imbedded. By principle of 
minimum potential energy and principle of minimum complementary 
energy he demonstrates that the equivalent Young’s modulus E of 
the composite material is bracketed by 


1 
({/E,) + (1 - f\/E, 


He confirms this estimate also by ‘‘strength of materials’’-type 
calculation for prismatic inclusions and for disk-like inclusions, 
as well as by comparison with experimental results. 

G. Horvay, USA 


< E</E,+(1-fe, 


1811. Uflyand, Ya. S., Torsion of an elastic layer, Soviet 
Phys.-Doklady 4, 6, 1383-1386, May/June 1960, (Translation of 
Dokladi Akad, Nauk SSSR (N.S.) 129, 5, 997-999, Nov./Dec. 1959 
by Amer. Inst. Phys., Inc., New York, N.Y.) 

Equilibrium is considered of an unbounded layer of finite thick- 
ness h, subjected to torque by means of a rigid stamp attached to 
it. The face of the layer, (z — b), opposite the stamp is considered 
fixed. The problem is reduced to the determination of the circum- 
ferential displacement component u as a function of the coordinate 
z across the thickness of the layer and the distance r measured 
from the center of the stamp. J. D. Marketos, USA 

1812. Bassali, W. A., The classical torsion problem for sec- 
tions with curvilinear boundaries, J. Mech. Phys. Solids 8, 2, 87- 
99, May 1960. 

The complex variable technique combined with the conformal 
mapping functions which map circles into regions bounded by the 
curves possessing several axis of symmetry is applied to the tor 
sional problems. The method has been extensively used before, 
notably by I. Sokolnikoff (cf. ‘Mathematical Theory of Elasticity,’’ 
1956). R. M. Evan-Iwanowski, USA 


Viscoelasticity 
(See also Revs. 1790, 1827, 1840, 1917, 2269) 


1813. Patel, S. A., and Venkatraman, B., On the creep-stress 
analysis of some structures, AFOSR TN 60-836 (Polyt. Inst. 
Brooklyn, Dept. Aero Engng. Appl. Mech., PIBAL Rep. no. 560), 
38 pp., June 1960. 

Paper considers the analysis of some structures in which the 
deformations are caused exclusively by creep. A discussion is 





given of a uniaxial creep law and its generalizations for the 
analyses of problems in a triaxial state of stress. Moment-curva- 
ture relations are developed from these laws for problems in bend- 
ing, and an elementary device for the inclusion of compressibility 
effects in creep is briefly discussed, The particular problems con- 
sidered are the bending of thin-walled beams, the bending of an- 
oular plates, and the stress distribution in a compressible sphere. 
Use has been made of the elastic analog. The similarity of creep 
to plasticity has also been used. Closed form solutions have been 
presented, From authors’ summary 


1814. Huang, K. C., On the stability of columns in the presence 
of creep (in Chinese), Acta Mech. Sinica 3, 1, 29-36, Jan. 1959. 

Author investigates the stability of a wide-flange compression 
member according to the notion of creep after effect. Formulas for 
critical time, shape and buckling speed are given. It is concluded 
that (1) if material exhibits a characteristic of elastic after effect 
during creep, the member will not lose stability when the load is 
less than P,; and (2) if the characteristic is inelastic (0 < B < 1, 
B = the ratio of tangent modulus at the time to the initial modulus), 
and B decreases as time increases, the member may lose stability 
when P/B P, = P/P, 2 1, where P,, Ps; are the Euler and Shanley 
load respectively. No experimental verifications are attempted. 

D. H. Cheng, USA 


1815. Bors, C. 1., Relations between stress and creep strain in 
orthotropic bodies (in Roumanian), Studii Si Cercetari Stint. 9, 1, 
125-130, 1958. 

An orthotropic homogeneous medium is assumed for which linear 
viscoelastic relations are considered. See also: N. V. Aryutiu- 
nian, ‘‘Some problems of creep theory,’’ Moscow, 1952; N. Golden- 
blatt, ‘‘Mechanics of deformable media,’’ Moscow, 1955; and, R. S. 
Rivlin, ‘‘Tensors associated with time-dependent stress,’’ Quart. 
Appl. Math. 13, 2, 177-182, 1955 [AMR 91956), Rev. 73]. 

M. Misicu, Roumania 


1816. Hunter, S. C., The Hertz problem for a rigid spherical 
indenter and a viscoelastic half space, Brown Univ., Div. Appl. 
Math, TR 1 (Contract DA-19-020-ORD-4750), 34 pp., Mar. 1960. 

The difficulty of the title problem arises from the fact that there 
exist boundary points at which different kinds of boundary condi- 
tions must be satisfied at different times. The investigation is 
carried out starting with Lamb’s solution for the displacement in 
an elastic half-space subjected to radially symmetric normal pres- 
sure, taking its Laplace transform, and expressing the boundary 
conditions in terms of a pair of integral equations whose kernels 
are related by hereditary integrals. The integral equations are 
solved for a monotonically increasing radius of contact (thus re- 
covering the solution due to Lee and Radok) and for the case in 
which the contact radius has a single maximum. These results are 
then applied to the problem of Hertz impact of a sphere on a Max- 
well half-space and estimates are obtained for the duration of con- 
tact and the coefficient of restitution. 

H. Deresiewicz, Italy 


1817. Segoyan, A. S., Some principles concerned in the creep 
of wood (in Russian), Izv. Akad. Nauk ArmSSR. Ser. Fis.-Matem. 
Nauk 11, 2, 59-69, 1958; Ref. Zb. Mekb. no. 5, 1959, Rev. 5846, 

Tests are carried out and described for the investigation of 
creep in wood, using natural-size test samples in conditions 
where the humidity of the sample did not change in the course of 
the experiment and where the temperature of the surrounding 
medium remained more or less constant. The experiments carried 
out enabled the following conclusions to be drawn: (1) An increase 
in the moisture content of the wood results in an increase in the 
velocity of creep and an increase of deformation under load. (2) In 
the experiments described the fact was not taken into account that 


the influence of the surrounding medium and of the creep deforma- 
tion varied almost proportionally to the stress. (3) The magnitude 
of the deformation of creep produced by adding to the load in a 
stepwise loading schedule depends on the duration of application 
of the current and also of the preceding increments of the loading. 
S. A. Ivanov 
Courtesy Referativnyi Zhurnal, USSR 


1818. Yushkov, A. V., The influence of the velocity of de- 
formation on the resistance to deformation (in Russian), Records 
of the Conference on the Improvement of the Technological Treat- 
ment of Metals by Pressure. Minsk, Belorussk. In-ta, 1958, 79-87; 
Ref. Zb. Mekb. no. 5, 1959, Rev. 5784. 

Test samples 17 to 20 mm in diameter and 4 to 34 mm in height 
were deformed at velocities of 15 mm/min to 7.7 m/sec at 20 to 
1200°. By using graphic differentiation of the diagram ‘‘track- 
time’’ indicator diagrams were produced, With dynamic settling 
the initial forces were very different from the static, while the 
end forces, especially when the deformations were of some magni- 
tude, differed little from each other. Formulas of an empirical 
type are proposed for the determination of the maximum and the 
mean resistances to deformation, In the case of samples in which 
the diameter/height ratio was less than 1 the mean resistance to 
deformation was independent of velocity in the range of changes 

S. V. Zhuravlev 
Courtesy Referativnyi Zhurnal, USSR 


of from 2 to 8 m/sec. 


1819. Shevandin, E. M., and Reshetnikova, R. E., Influence of 
cold hardening and aging on the resistance to disruption and the 
plasticity of steel at - 196°C (in Russian), Fiz. Metallov i Metal- 
lovedenie 6, 2, 293-303, 1958; Ref. Zh. Mekb. no. 5, 1959, Rev. 
5793. 

Resistance to disruption S, determined at — 196° in relation to 
the cold hardening of preliminarily tensioned steels of mark 3 and 
mark SkhL-4, first of all increases with small amounts of cold 
hardening and then decreases, With greater amounts of cold 
hardening (yy > 10%) S grows with the stepped up cold hardening 
approximately in accordance with the linear principle. Aging at 
250° for 2 hours decreases the value of S in comparison with the 
cold-hardened state but the character of the curves S = /(w) is 
not altered, and here the situation in regard to the minimum and 
maximum values for S is transposed to the small values of cold 

I, M. Gryaznov 
Courtesy Referativnyi Zhurnal, USSR 


hardening. 


Plasticity 


(See also Revs. 1790, 1841, 1870, 1897, 1899, 1901, 
1902, 1924, 1932, 1933, 1934) 


1820. Sokolovsky, V. V., Axial plastic flow between non- 
circular cylinders, Brown Univ., Div. Appl. Math. TR 58 (Nonr 
562(10) (NR-064-406)), 15 pp., Apr. 1960. 

Author treats title problem of flow velocity everywhere parallel 
to generators of cylindrical rough surfaces. Material obeys plastic 
potential flow law with quadratic flow condition. The effective 
stress intensity (octahedral shear stress) is not constant during 
flow but depends on the effective strain rate intensity. Two spe- 
cific assumptions for this dependence are considered, one linear 
and one nonlinear. 

Solution involves introduction of a strain-rate potential function 
¢ (essentially the axial velocity) and a stress function y. De- 
pendent and independent variables are interchanged and the com- 
plex position coordinate in the cross section found as a function 
of the complex variable 6 + iy. An example with confocal ellip- 
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tical cross sections is treated and detailed numerical results 
presented. L. E. Malvern, USA 


1821. Lianis, G., The plastic yielding of double notched bars 
due to pure bending (in English), Ing.-Arch. 29, 1, 55-72, 1960. 

Paper deals with the problem of plastic bending of double- 
notched bars, submitted to pure bending. Under the notch roots, 
stress pattern and plastic nuclei are exactly similar, with oppo- 
site signs since, due to symmetry, upper bar half suffers as much 
in tension as lower half suffers in compression. With increasing 
bending, both nuclei spread into the elastic material until they 
join together. This value of the bending moment is defined as 
yield or collapse moment. For this moment a slipline field is con- 
structed for any shape of symmetrical notch. Associated with this 
slipline field, a velocity field can be constructed, consistent with 
boundary kinematic conditions and rigid-body motion of assumed 
rigid parts. The associated stress field leads to a moment value 
that is strictly an upper bound. With suitable stress field, satis- 
fying equilibrium conditions, a lower bound value for plastic mo- 
ment is calculated. 

Author analyzes rectangular, trapezoidal and V-notches with 
circular fillets, and finds lower bounds for V- and circular 
notches, for which previously Green has found upper bounds. Ex- 
perimental measured constraint factor agrees satisfactorily with 
upper bounds. E, D. Fliess, Argentina 

1822. Il’yushin, A. A., Some approximate solutions of problems 
in the theory of plastic flow (in Russian), Engineering methods for 
computations of processes for treating metals by pressure, Mos- 
cow-Leningrad, Mashgiz, 1957, 20-30; Re/. Zh. Mekb. no. 5, 1959, 
Rev. 5558. 

A study is made of the flow of a metal between two hard sur- 
faces of converging parts of a working implement. A description 
is given of the application of the analog of a sand heap when solv- 
ing the problem of setting into position, by means of plane-parallel 
blocks, plates of different contour forms in plane, It is shown 
that the analogy of a sand heap is applicable not only in the case 
of the free contour of a compressible plate but also in the case 
where parts of the contour are immovable, and also where there 
are openings in the blocks (that is to say, in the case where local 
bosses are formed on the deforming plate). The change in the form 
of the contour during free fixing of the plates is discussed, The 
question is examined regarding the approximate evaluation of the 
temperature variation in relation to the volume of the deforming 

G. A. Smirnov-Alyaev 
Courtesy Referativnyi Zhurnal, USSR 


metal, 


1823. Lysov, M. I., Theoretical bases for the processes of form 
formation during free flexure of the components (in Russian), Trudi 
Mosk. Aviats. In-ta no. 91, 3-51, 1957; Ref. Zh. Mekb. no. 5, 1959, 
Rev. 5564, 

A description is given of the technical theory of the process of 
cold bending of bars and thin plates. The author adopts the rela- 
tion between the intensities of stress o; and of deformation e; 


0; = ke;" k, n = const 


Taking the Poisson coefficient : to be equal to 0,5, author ob- 
tains relationships between the stresses and the deformations 
when bars and broad bands are being bent. The relation between 
the curvature of a bent bar and the deflection moment is expressed 
by a formula established in previous work by the author as 


gma by 
on os on ts b lt+n 
te kl, ( - [ (yy “) 


1 
Should the width of the section be constant this relation is capa- 
ble of simplification. The author adopts Kirchhof’s equation for 


thin bars and only sets limits for the case of plane bending. He 
arrives at the differential equation for the bending of a bar inves- 
tigated by E. P. Popov [‘‘Nonlinear problems in the statics of thin 
bars,’’ Gostekhizdat, 1948]. 

In relation with the constant entering the equation cited, forms 
of equilibrium for the bar are obtained which are either of recurved 
shape, that is with a point of recurvature on the curve, or of a 
shape with no recurvature. Both forms are examined separately. 
An approximate solution is given for the equation of bending, ex- 
pressed in the form of a system of three equations, An investiga- 
tion follows on the influence of alterations of force on the magni- 
tude and the direction, The transpositions of points in the neutral 
layer of the deflecting element are determined. A special case is 
examined where the forces are normal to the neutral layer in the 
deformation process. Relations are established in a similar man- 
ner for forms of equilibrium of non-recurvature form, The analyti- 
cal relations are given in the form of a curve for duralumin type 
D16 AT. 

The second portion of the paper is devoted to determinations of 
the technological factors in the process of cold bending in 

A. D, Bogomolov 
Courtesy Referativnyi Zhurnal, USSR 


presses, 


1824. Neal, B. G., The effect of shear and normal forces on the 
fully plastic moment of beams of rectangular cross-section, Brown 
Univ., Div. Appl. Math. TR 11 (Contract N-189(181)-49518-A(X)), 
23 pp. + charts, July 1960. 

The value of the fully plastic moment of a beam is known to be 
reduced by both axial and shear forces, and their separate effects 
have been studied in some detail, but little attention has been 
paid to the reduction caused by axial and shear forces acting 
simultaneously. This problem is discussed with reference to a 
cantilever beam of rectangular cross section subjected to both 
shear and normal forces at the free end, Upper and lower bounds 
to the collapse load are determined, and the results are presented 
in the form of interaction relations between the shear and normal 
forces and the bending moment at the clamped end of the canti- 
lever at collapse. From author’s summary 


1825. Malmeister, A. K., Deformation of a medium capable of 
twinning (in Russian), Questions relating to dynamics and dy- 
namic strength, no. 3; Riga, Izd-vo Akad. Nauk LatvSSR, 1955, 
97-121; Ref. Zb. Mekhb. no. 5, 1959, Rev. 5511. 

Questions are,examined relating to the deformation of a con- 
tinuous and of a quasi-isotropic medium, Relations were obtained 
in a general form between the principal stresses and the principal 
plastic deformations of such media, and formulas are furnished 
for the calculations of the small plastic deformations. It was 
shown that the principal axes of the stresses coincide with the 
principal axes of the deformations, The character and magnitude 
of the plastic deformations of such a medium depend on the de- 
formative character of the compressed granule, Various variants 
are given of convenient ways of recording the relation between the 
residual shear of unitary volume and the largest tangential stress 
in the direction of possible twinning of the micro-volume, The 
variants examined make it possible to describe the deformation of 
materials which possess an area of flow, and of materials not 
possessing that area. A procedure is explained for the qualitative 
evaluation of plastic deformations when the loading has been of a 
complex nature. It is shown that the quasi-isotropic medium cor- 
rectly reflects qualitatively the behavior of plastic materials sub- 
jected to complex loading (successive bi-axial tension), Emphasis 
is laid on the necessity to take strict account of time in a quanti- 
tative experimental investigation of plastic deformations, 

G, P. Saenko 
Courtesy Referativnyi Zhurnal, USSR 
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1826. Donnik, |. Ya., Investigation of the deflection of double-! 
beams in an elasto-plastic region due to an evenly distributed 
load, not reinforced and symmetrically reinforced while under load 
(in Russian), Nauchn, Trudi Khar’kovsk. Gorn, In-ta 6, 311-323, 
1958; Ref. Zb. Mekb. no. 5, 1959, Rev. 5548. 

The elasto-plastic deflections resulting from the problem given 
in the title are determined. It is assumed that the properties of 
the material used in the reinforcement and of the original material 
are identical, The material is also assumed to be ideally elasto- 
plastic. When determining the deflections of the beams which 
have not been reinforced the graphoanalytical method proposed by 
V. S. Turkinyi (‘Computation of metallic constructions with con- 
sideration for plastic deformations,’’ Gosstroiizdat, 1938] is made 
use of with some simplifications, The same method is used for 
the determination of deflections of reinforced beams. By reinforce- 
ment while under load is understood the increase in the dimensions 
of the transverse section (in the case of a double-I section by in- 
troducing a double sheet-layer of reinforcement) when the beam is 
under the action of the given load. In this way the load is taken 
up by the basic section; further increase in the load is taken up 
jointly by the basic section and by the material of the reinforce- 
ment, Formulas are put forward for the calculations of the deflec- 
tions of beams reinforced while under load with different disposi- 
tions of the plastic zones with reference to the height of the rein- 
forced section. An example of the calculation is given. 

Yu. A. Rakovshchik 
Courtesy Referativnyi Zhurnal, USSR 


1827. Lehmann, Th., Certain considerations in the foundations 
of deformation theory (in German), Ing.-Arch. 29, 1, 1-21, 1960. 

Author uses tensor methods to summarize equations governing 
changes in state of elastic and plastic bodies; temperature and 
entropy are included. C. E, Pearson, USA 

1828. Hansen, B., Calculation of pile foundations, Ingenidren, 
Copenhagen (International ed.) 4, 4, 127-135, Dec. 1960. 

The design methods of pile foundations are reviewed with 
special regard to the theory of elasticity and the limit design. 
They give unique results and limit design gives very simple 
calculations. However, to insure shake down, the pile foundation 
must be analyzed by the theory of elasticity, which gives rather 
cumbersome calculations, even if they can be simplified consider- 
ably by the use of a suitable notation system. 

The use of the methods is shown by an example. 

From author’s summary 


1829. Holms, A. G., and Repko, A. J., Burst strengths and de- 
formations of welded composite turbine wheels as related to weld 
quality and plasticity calculations, ASME Trans. 82 D (J. Basic 
Engng.), 3, 695-709, Sept. 1960. 

Experimental justification is presented for extending an existing 
rotating disk deformation theory-finite difference plastic flow 
calculation method to predicting the deformation and fracture of 
welded composite aircraft gas turbine wheeis. Calculated de- 
formations generally equaled but sometimes exceeded measured 
deformations, Fractures could be predicted for wheels containing 
no significant defects. Defects observed in fracture surfaces 
were incomplete penetration, incomplete fusion, porosity, and 
coarse columnar structure. Of these, incomplete penetration was 
significantly associated with losses in strength. 

From authors’ summary 


1830. Zaslavsky, A., Plastic hinge models, Bull. Res. Council 
Israel 7 C, 4, 167-170, Dec. 1959. 


1831. Savitskii, K. V., and Zagrebennikova, M. P., The influ- 


ence of forced slip in the faces on the plastic compression of 


metals (in Russian), Fiz. Metallov i Metallovedenie 5, 1, 113-119, 
1957; Ref. Zb. Mekb. no. 5, 1959, Rev. 5778. 

The compression was effected on a table drilling bench, the 
upper plate being fastened to its axis. In the compression process 
it rotated at a determined speed. The lower plate was fastened to 
the table of the bench. The samples were prepared from tin and 
lead. A comparison was made of the curves of the actual stresses 
due to compression obtained without and with rotation of the upper 
plate, with the adoption of lubrication on one side and cleaning of 
the pressure surfaces, The forced slip on the faces weakens the 
blocking influence of friction, the barrel shape diminishes while 
the magnitude of the deforming stresses decreases appreciably. 
Compression with forced slip of the pressure plate, accompanied 
by change of sign leads to a still greater reduction of stresses in 
comparison with slip in one direction. V. G. Osipov 

Courtesy Referativnyi Zhurnal, USSR 


1832. Ben-Israel, D., and Taub, A., Strain distribution in the 
microstructure of plastically deformed steel, Bul]. Res. Council 
Israel 7 C, 4, 163-166, Dec. 1959. 


Rods, Beams and Strings 


(See also Revs. 1756, 1790, 1824, 1856, 1865, 1866, 1872, 1873, 
1880, 1890, 1915, 1928, 1937, 1939, 1953) 


1833. Ahbe, H., Theoretical analysis of the tone spectrum of a 
string struck by a flexible hammer (in German), ZAMM 40, 7/8, 
289-309, July/Aug. 1960. 

A well-known integral representation is used to compute the 
amplitudes of the partial vibrations of a percussed chord. The in- 
tegral contains the force exerted by the hammer on the chord. Dis- 
counting more or less plausible assumptions, this force is not di- 
rectly known but has to be found as a solution of a Volterra in- 
tegral equation of the second kind. For the linear case an exact 
solution, and for the general case a method of approximation, is 
given. 

From author’s summary by K. H. Lenzen, USA 


1834. Wyatt, T. A., Secondary stresses in parallel wire suspen- 
sion cables, Proc. Amer. Soc. Civ. Engrs. 86, ST 7 (J. Struct. 
Div.), 37-59, July 1960. 

The working stress in a parallel wire cable is normally based on 
the average stress across a section of the cable. The influences 
of clamping bands and of tensioned wire wrapping are considered. 
Numerical examples show that secondary stresses may be an im- 
portant part of the effect of live loading. 

From author’s summary by J. P. Benthem, Holland 


1835. Siké, A., States of equilibrium of beams on a base with 
changing elasticity (in Hungarian), Mélyépitestudomanyi Szemle 
10, 4, 176-188, Apr. 1960. 

Author, assuming the general validity of Winkler’s hypothesis, 
considers rigid beams with constant cross sections, resting on 
elastic foundation and loaded with a concentrated force. He as- 
sumes that the coefficient of subgrade is not a constant but varies 
linearly, within definite sections, and it may have finite jumps. 
He develops formulas for the linear stress distributions and mo- 
ments. In the case of rigid slabs, the settlement of which varies 
linearly, the distribution of contact pressures cannot be linear in 
the same way; the Winkler hypothesis can hardly be applied and, 
therefore, the results have limited value. 

A. Kezdi, Hungary 
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1836. Derkachev, A. A., Certain generalizations of V.Z. 
Viasov’s theory of thin-walled rods (in Russian), Inzhener. Sbornik 
Akad, Nauk SSSR 26, 273-279, 1958. 

This theory postulates that displacement components of points 
of the cross section S are identical to those of corresponding 
points of its middle line L; in particular, deplanation of S = de- 
planation of L, and variation of stress across wall thickness is 
ignored, 

Author shows that a generalization of this theory is possible 
without introducing any complication. To do this he postulates the 
relationship u = u* —n-+w,* between displacement components u*, 
w*, of a point of L and u of a point of S at distance n from L. To 
obtain the equations of extended theory one substitutes, in those 
of the usual theory, the coordinates x(s,n), y(s,n) and sectorial 
area w(s,n) of a point of S for the similar quantities x*(s), y*(s), 
@*(s) pertaining to L; and one replaces line integrals by surface 
integrals. 

Author indicaces that owing to this extension it is possible to 
apply the theory to angles, T and cross-shaped profiles. He gives 
some examples of application and notes that cases exist for which 
omission of variation of stress across wall thickness is inadmis- 
sible. As a last application of theory he obtains an expression for 
the factor k entering the relationship for critical bending moment of 
an angle. Derived values are compared to those given by Plass [J. 
Appl. Mech. 18, 3, 285-292, Sept. 1951; AMR 5(1952), Rev. 398]. 
Good agreement shows validity of modified theory. 

G. H. Beguin, Switzerland 


1837. Chudzikiewicz, A., The influence of deformability of the 
cross-section on the Eulerian critical force of a thin-walled beam 
(in Polish), Rozprawy Inz. 8, 1, 103-119, 1960. 

A thin-walled double-tee bar may buckle under compression in 
such a way that in addition to the deflection of the bar as a whole 
its cross section is also deformed. The critical force correspond- 
ing to such a deformation is determined, The buckling considered 
is symmetrical in relation to the longitudinal axis. The web of the 
double tee bar is considered to be a plate elastically supported on 
the flanges, treated as thin-walled bars. The bar has hinged sup- 
ports at both ends, preventing the deformation of the end sections. 

Thus the problem of buckling of a thin-walled bar is reduced to 
the computation of critical stresses in a plate elastically supported 
on the flanges or to the solution of the differential equation of the 
deformed plate with appropriate boundary conditions. Since the 
differential equation has constant coefficients, the Fourier method 
is used for solving. The Fourier coefficients of the deflection of 
the plate are determined from the conditions of elastic support of 
the edges. The equation obtained is homogeneous in the unknown 
coefficients. The critical stress is obtained from the equation ob- 
tained in turn by equating to zero the determinant of these equa- 
tions. 

The author applies an original iteration method for the computa- 
tion of the least roots of the equation obtained. Numerical ex- 
amples illustrate the computation method and enable practical con- 
clusions of qualitative and quantitative character, important for 
the design of thin-walled structures, to be obtained, 

A. Borcz, Poland 


1838. Stojek, Z., On the application of the Hamilton principle 
to the derivation of the bending equations of beams taking shears 
into account (in Polish), Rozprawy Inz 8, 2, 203-210, 1960. 

Author is concerned with the derivation of the differential equa- 
tion of free undamped vibration of a bar subjected to the action of 
a static longitudinal force variable with the length of the bar, and 
resting on a Winklerian foundation, During the derivation the au- 
thor takes into consideration the influence of shear and rotational 
inertia of the cross section. The derivation of the equation is 
based on Hamilton’s variational principle, assuming that the vibra- 


tion is small and proceeds in a principal plane of bending, and the 
bar is rectangular and made of a homogeneous and isotropic ma- 
terial, 

Compared to other works on the same subject the present paper 
is characterized by taking into consideration the fact that for the 
derivation of the Eulerian equations we have a functional expres- 
sion of two functions related to each other. 

The paper is concise and clear, From the above facts it is seen 
that the variational method of deriving the equations of vibration 
and its application are characterized by mathematical accuracy and 
physical generality. A numerical illustration is given. 

R. Gutowski, Poland 


1839. Toryanik, M. S., Stressing of reinforced concrete crane- 
supporting beams, purlins and horizontal frame elements of external 
walls with double and single-row reinforcement, subjected to skew 
bending (in Russian), Beton i Zhelezobeton no. 6, 285-291, June 
1960. 

Author points out errors caused by considering separately the 
bending in two perpendicular planes instead of a combined case 
(for various positions of the neutral line) and presents formulas for 
the latter. The article deals with T and I" sections. A comparison 
with experimental results is given for the rectangular cross section 
with a single-row reinforcement. A numerical example has been 
worked out. J. Solvey, Australia 


1840. Yu, W.-W., and Winter, G., Instantaneous and long-time 
deflections of reinforced concrete beams under working loads, J. 
Amer. Concr. Inst. 32, 1, 29-50, July 1960. 

The availability of high-strength steels and concretes and the 
acceptance of ultimate strength design have made it possible to 
utilize much shallower flexural members than in the past. The 
larger deflections of such members make it imperative for the de- 
signer to possess simple and reliable methods for pre-computing 
the expected deflections, This refers not only to deflections im- 
mediately upon load application, but also, and particularly, to 
long-time deflections under sustained loads. This paper presents 
two simple methods, each, for calculating instantaneous and long- 
time deflections under service loads, The methods are checked 
against the results of 175 deflection tests from nine different in- 
vestigations, Agreement is found to be uniformly satisfactory for 


design purposes. From authors’ summary 


1841. Imegwu, E. 0., Plastic flexure and torsion, J. Mech. 
Phys. Solids 8, 2, 141-146, May 1960. 

The material of the beam is assumed to be rigid-plastic and non- 
hardening. In consequence, no deformation takes place for any 
combination of flexural moment M and torsional moment T which 
cannot cause the yield of the whole cross section. Beams de- 
formed by flexural rotations % and torsional rotations B are ana- 
lyzed by numerical solution of a nonlinear partial differential equa- 
tion. For a square cross section § ratios &:8 were taken; for the 
circular cross section | ratio; for the triangular cross section 2 
ratios. The curve giving the M:T ratios for which plastic flow 
occurs proves to be rather independent of the shape of the cross 
section. Results are based on the von Mises yield and flow con- 
dition. However, with a minor change in the numerical values of 
the ratio &:f they apply also for the Tresca yield and flow con- 


dition, J. P. Benthem, Holland 


1842. Kammel, G., The elliptical arch (in German), Bautechnik 
37, 8, 316-319, Aug. 1960. 
General expressions are derived for the bending and twisting mo- 


ments in an elliptical arch of uniform cross section loaded in and 
G. W. Housner, USA 


out of its plane. 
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Pilates, Shells and Membranes 


(See also Revs. 1790, 1796, 1798, 1799, 1800, 1801, 1802, 1803, 
1806, 1807, 1808, 1811, 1836, 1837, 1863, 1868, 1869, 1870, 
1889, 1916, 1919, 1933) 


1843. Yamashida, T., On the pure twist of a thin plate contain- 
ing an infinite row of circular holes (in English), ZAMM 40, 5/6, 
197-202, May/June 1960. 

Work reported is an extension of investigations of Tamate con- 
ceming bending of plates with a row of holes [AMR 12(1959), Rev. 
82] and twisting of plates with a single hole [AMR 10(1957), Rev. 
2069]. Howland’s periodic stress function is used [Proc. Roy. 
Soc. Lond. (A) 148, p. 471, 1935] together with a perturbation 
method for finding coefficients. Numerical examples are given to 
illustrate effect of hole spacing and Poisson’s ratio. 

G. Sved, Australia 


1844. Sen, B., Note on the uniqueness of solution of problems 
connected with thin plates bent by normal pressures, Indian J. 
Theor. Phys. 7, 2, 41-44, June 1959. 

Note is a mathematical proof that solution of classical differen- 
tial equation for small deflection of flat rectangular plate acted on 
by uniaxal tension and normal pressure is unique. 

D. M. A. Leggett, England 


1845. Tungl, E., Parallelogram plate with concentrated load (in 
German), Ost. Ing.-Arch. 13, 2, 121-139, 1959. 

Paper treats problem of bending of a thin elastic plate whose 
midplane is bounded by a parallelogram. Edges are simply sup- 
ported and a concentrated force acts normal to the midplane at an 
arbitrary point of the plate. Usual differential equations of classi- 
cal plate bending theory are formulated in terms of the appropriate 
oblique coordinate system. Solution to the boundary-value problem 
for the deflection, which is the Green’s function for simply sup- 
ported parallelogram plate subject to general surface pressure, is 
obtained in terms of trigonometric series. Corresponding expres- 
sions in terms of such series fes stress couples and transverse 
shear stress resultants are not given, and no numerical results are 
included. J. K. Knowles, USA 

1846. Kurdyumova, N. V., Deflection of a freely supported el- 
liptical plate (in Russian), Trudi Leningrad Korablestroit. In-ta 
no. 22, 181-187, 1958; Re/. Zh. Mekb. no. 5, 1959, Rev. 5445. 

The problem of the deflection of an elliptical plate freely sup- 
ported on the contour, caused by an evenly applied transverse load 
p is given a closed solution. The bending of the plate is pre- 
sented in the form of the sum-total of the special solution of the 
equation for the deflection and of the biharmonic function, ex- 
pressed through two harmonic functions ®, and ®, 


Elliptical coordinates are introduced 


x=cshucosy, y=cchusinyv, c=/a¢-6? 


(4, b are the semi-axes of the ellipse); here it was found possible 
to satisfy all the boundary conditions of the problem, provided 
functions ®, and ®, were selected to have the following forms: 


®, = ¥,(u) cos 2v + ¥,(u) cos 4v + Bu+R 


®, = 9,(u) cos v + 9,(u) cos 3v 


W,(u) = C, sh 2u + C, ch 2u 
W,(u) = D, sh 4u + D, ch 4u 


9, (u) =M, chu+M, shu 
P,(u) = N, ch 3u +N, sh 3u 


All the undetermined coefficients were found and control was also 

established over the solution obtained by a boundary transition to 
Ya. S. Uflyand 

Courtesy Referativnyi Zhurnal, USSR 


the case of a round plate. 


1847. Fischer, K., On the oblique positioning of a rigid circular 
plate on a layered foundation (in German), Bauingenieur 35, 5, 
173-175, May 1960. 

Using the expression for the pressure distribution on the inter- 
face between a (horizontal) elastic half-space and a rigid circular 
plate welded to it and subjected to a couple acting in a vertical 
plane, the author computes, with the aid of the solution to Bous- 
sinesq’s problem, the angle of rotation of initially vertical lines in 
the half-space. He then uses this result to approximate the rota- 
tion of vertical lines in a multilayered (elastic) foundation, his 
aim being to determine the horizontal deflection of tall structures 
resulting from eccentric distribution of loading. 

H. Deresiewicz, Italy 


Book—1848. Dikovich, V. V., Analysis of shallow shells of 
revolution of rectangular planform [Pologie pryamouglo’nye v plane 
obolochki vrashcheniya], Moskva, Gosstroiizdat, 1960, 141 pp. 4r 
30 k. (Paperbound) 

This book is primarily for the designer. -he linear equations 
for shallow shells due to Vlasov [AMR 12(1959), Rev. 5456] are 
employed as the basis of the analysis and these are specialized to 
the case of a shallow spherical shell whose projection on the base 
plane is a square. These equations are integrated in terms of 
Fourier series for the cases of (a) uniform normal load disbributed 
over the entire surface of the shell, and (b) uniform normal load 
distributed over half the surface of the shell. This latter study is 
carried out by use of the technique of superposing a symmetric and 
an antisymmetric loading. Bending stresses, deflections, and in- 
plane membrane forces are given in complete detail for each of 
these problems. Lastly, the author considers the related problem 
of the shallow shell whose projection on the base plane is a rec- 
tangle of side ratio 2:1. The same types of loading are treated 
for this geometry. 

The book should be of value to a designer, but no new tech- 
niques of analysis are developed. W. A. Nash, USA 

Book—1849. Yitzhaki, D., The design of prismatic and cylin- 
drical shell roofs, New York, W. S. Heinman, 1959, xv + 253 pp. 
$12.50. 

This practically oriented book is addressed to structural engi- 
neers engaged in the design of roof structures. The methods of 


analysis employed rely on procedures familiar to practicing engi- 


neers. Well-established procedures of statically indeterminate 
analysis, including moment distribution and slope deflection are 
employed for the solution of the problems. 

Approximately the first half (133 pp.) of the book consisting of 
nine chapters is devoted to prismatic shell structures of the folded 
plate type. Such structures are formed by a series of rectangular 
plates which are monolithically joined along their common edges 
called ridges and are supported at their ends by rigid diaphragms. 
The plates are considered thin in relation to the size of the struc- 
ture. The load-carrying capacity of such structures is interpreted 
as being derived from the transverse slab action in transferring the 
loads to ridges, and the longitudinal transmission of the ridge 
loads in the plane of the plates to the end supports. 

A special procedure is developed which conveniently permits in- 
clusion of the contribution of the ridge deflections in the analysis 
of the structure. The longitudinal curve of these deflections is 
assumed to be similar to the normal modes used in lateral beam 
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vibration problems. A discussion of a variety of boundary condi- 
tions is included in the book which permits the analysis of not 
only simply supported but also continuous structures. 


After the discussion of the general theory detailed numerical ex- 
amples follow. These include simply supported prismatic shells, 
continuous prismatic shells (symmetrically and nonsymmetrically 
loaded), shells supported by intermediate single columns along the 
edges, and multiple shells with and without junction beams. The 
action of edge beams and the effect of prestressing is also dis- 
cussed and numerical examples are included. 

Analysis of curvilinear cylindrical shells including noncircular 
shells is treated next (pp. 134-161). In this treatment a curved 
surface is approximated by an inscribed polygonal folded plate 
system. The applied load is divided into a membrane surface load 
applied to the slab structure. This separation of the total load 
into two parts is established by introducing an appropriate approx- 
imation, The transverse moments in the shell are considered to 
consist of the moment caused by the slab load combined with the 
moments due to ridge settlements. 

Examples include: single symmetrical circular shell, circular in- 
ner shell, circular inner shell with edge beams, prestressed circu- 
lar shell. 

Next the slope deflection method (pp. 162-180) applicable to 
continuous one-way slabs supported by elastically yielding ridges 
of plate-structure is discussed and illustrated in several examples 
including shed roofs of plate and curvilinear types. 

The effect of shearing distortion and longitudinal and torsional 
rigidity (pp. 181-214) on the behavior of shells is considered. 

The implications of plastic deformations of shells are briefly men- 
tioned (pp. 215-219). 

A chapter (pp. 220-234) containing a complete operation table 
which can serve as a design table for any other similar shell is in- 
cluded. This is followed by a concluding chapter (pp. 235-251) 
where the proposed method is interpreted in terms of the general 
mathematical shell theory. 

As may be seen from the above outline, the book contains much 
valuable information which should prove most useful to structural 
engineers interested in the analysis and design of prismatic 
shells. E. P. Popov, USA 


1850. Barta, J., An analogy in the membrane theory of a shell 
loaded on its boundary (in German), Ost. Ing-Arch. 14, 2, 153-158, 
June 1960. 

An arbitrary membrane shell loaded only on the boundary is con- 
sidered. When the shell is referred to rectangular cartesian coordi- 
nates, the projections of the membrane forces on the coordinate 
planes can be expressed in terms of any one of three functions 
called the Pucher stress functions. The author shows that, in a 
normalized form, these stress functions satisfy the same differen- 
tial equations as the displacement components for an inexten- 
sional deformation ofthe shell. E. H. Dill, USA 

1851. Schaefer, H., The analogy between the displacements and 
the stress functions in the bending theory of circular cylindrical 
shells (in German), Ing.-Arch. 29, 2, 125-133, Apr. 1960. 

In previous papers, the author has shown that a complete anal- 
ogy exists, in the case of slices and slabs, between the three dis- 
placements v,, v,, v,, and the three stress functions ¢,, ¢,, ¢,. In 
particular, the transverse displacement v, in a bent plate is analo- 
gous to Airy’s stress function ¢, for a slice subjected to plane 
stress in its plane (Timpe-Wieghardt analogy). The author states 
that a similar analogy must exist for shells of arbitrary shape. As 
a first step toward this general analogy, a new bending theory is 
presented for the cylindrical shell, in which the equilibrium condi- 
tions are exactly satisfied by three stress functions (the symmetry 
of the moment tensor being assumed). The author shows that 
three stress function equations are obtained which are identical to 


the three equations in terms of the displacements. It is also 
shown that this new theory possesses the same accuracy as 
Fligge’s theory. The two groups of equations contain the analogy 
of Timpe and Wieghardt as a particular case. 

C. E. Massonnet, Belgium 


1852. Mushtari, Kh. M., and Teregulov, |. G., The theory of 
shells of moderate thickness, Soviet Phys.-Doklady 4, 5, 1129- 
1132, Mar./Apr. 1960. (Translation of Dokladi Akad. Nauk SSSR 
(N.S.) 128, 6, 1144-1147, Sept./Oct. 1959 by Amer. Inst. Phys., 
Inc., New York, N.Y.) 

Proceeding from the principle of the virtual displacement, 
authors obtain the equilibrium equations and the boundary condi- 
tions for shells of moderate thickness. Instead of Kirchhoff’s hy- 
pothesis, a polynomial law of distribution of cross sections rela- 
tive to thickness is accepted, 

The formulas are obtained with an error of the order of the defor- 
mation in comparison with unity. Further, the linear problem is 
examined in detail. 

As an application, the equilibrium equations are examined for a 
plate for which the order of error is A*h*/a*, where A is an index of 
variability, 4 is the thickness and @ is a characteristic length of 
the plate. The equations obtained constitute an extension of 
Mushtari-Vlasov equations. The differences with respect to the 
theory of thin shells are also calculated for a circular plate under 
the influence of a uniform pressure, 

The presentation is brief and has a fundamental character. 

M. M. Misicu, Roumania 


1853. Zaremba, W. A., Elastic interactions at the junction of an 
assembly of axi-symmetric shells, J. Mech. Engng. Sci. 1, 3, 250- 
266, Dec. 1959. 

Paper considers the problem of a system of n thin elastic shells 
of revolution which are joined along a common parallel. Shell sys- 
tem is under given axially symmetric load, such as uniform normal 
pressure or load due to weight. Object is to present a practical 
matrix method for calculating meridional bending moment and ra- 
dial shear stress resultant acting on each individual shell at the 
junction in terms of the stiffness matrices of edge influence coef- 
ficients for each shell and in terms of certain membrane displace- 
ments at the junction. Computation of these matrices and dis- 
placements is discussed, particularly with regard to individual 
shells of spherical, conical and cylindrical shape. A fully de- 
tailed numerical example, involving the junction of a spherical, 
conical and a cylindrical shell, is given. Convenient arrangement 
of computations for desk calculator is discussed. 

J. K. Knowles, USA 


1854. Pelka, Z., Computation of translational shells by means 
of the funicular polygon (in Polish), Rozprawy Inz. 7, 4, 465-480, 
1959. 

A translational shell covering a rectangular area and having two 
planes of symmetry is considered, The shell is supported on the 
entire periphery by diaphragms perfectly rigid in their planes*and 
having zero flexural rigidity. 

It is assumed that the shell is in a membrane state of stress. 
The differential equation is derived and a simplified method pro- 
posed for the computation of the shells by means of the funicular 
polygon. As an example an elliptic paraboloid is considered, the 
load varying in a parabolic manner. A numerical example is given. 

Z. Olesiak, Poland 


1855. Korolev, V. |., On the calculation of stiffened plates and 
shells (in Russian), Inzhener. Sbornik Akad. Nauk SSSR 26, 21-24, 
1958. 

In the title analysis the stiffening ribs are assumed orthogonal 


and coincide with lines of curvature. Reference surface is middle 
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surface of shell proper. The effect of ribs is regarded as an in- 
crease in compressive (tensile), bending and torsional rigidities of 
the shell proper. 


Author states—within classical theory—expressions for stress 
resuleants and couples in terms of strains and curvatures of refer- 
ence surface. He also states the converse, i.e. expressions for 
said strains and curvatures in terms of stress resultants and cou- 
ples. Author notes that influence of nonsymmetrical (w.r. to shell 
proper) distribution of stiffeners is often neglected. He gives an 
estimate of this influence for a stiffened rectangular plate sub- 
jected to the strain e, by indicating an approximate value of the 
corresponding max o,. To neglect such influence may lead in 


some practical cases to large errors. 
G. H. Beguin, Switzerland 


Book—1856. Aleksandrova, A. Ya., and Kurshina, L. M., edited 
by, Problems in the analysis of aviation construction, Vol. 2 
[Voprosy rascheta elementov aviatsionnykh konstructsii] Moskva, 
Gosudarstvennoe Izdatel’stvo Oboronnoi Promyshlennosti, 1959, 
136 pp. 8r 95 k. 

The volume contains a collection of ten separate papers dealing 
with the strength and stability characteristics of sandwich con- 
struction. The first paper, ‘‘Determination of effective elastic 
parameters of honeycomb three-layered panels’’ by A. Ya. Alek- 
sandrov and Z. P. Trofimova, deals with the determination of the 
two shear moduli of the core as well as with the determination of 
the effective value of Young’s modulus of the core when the panel 
is subjected to in-plane loads. The analysis is based upon linear 
elasticity relations and effective moduli are determined by mini- 
mum energy methods. Results are shown to be in reasonable agree- 
ment with a short series of experiments. The second paper, ‘‘Lo- 
cal stability of three-layered plates with corrugated cores subject 
to compression’’ by A. Ya. Aleksandrov, G. S. Savvina, and G. M. 
Talanova, employs linearized theory together with minimum poten- 
tial energy to investigate the title problem. Theoretical predic- 


tions are shown to be in good agreement with tests on 60 models. 
The third paper, ‘‘Stability of three-layered cylindrical shells be- 
yond the elastic limit’’ by L. M. Krushin, employs linear theory to 
investigate the buckling due to axial compression of either a com- 
plete cylindrical shell or a curved panel when the central layer is 
Plastic action is assumed to follow deformation the- 


a light core. 
ory, and buckling loads are derived. No comparison with experi- 
mental evidence is offered. 

The fourth paper, ‘‘Bending of three-layered bars by concen- 
trated and distributed loads’’ by L. Z. Bryukker, treats sandwich- 
type bars with light cores that are either simply supported at each 
end or cantilevers. Linear theory is employed together with a mod- 
ification of beam theory to obtain deflections and stresses. The 
problem of simultaneous axial load and lateral load of such a bar 
is treated assuming small deflections. The fifth paper, ‘‘Analysis 
of three-layered plates subject to the simultaneous action of trans- 
verse loads, compressions, and shear,’’ by L. Z. Bryukker and Z. 
P. Trofimova, employs linear theory together with an assumed so- 
lution of the governing equations in the form of Fourier series to 
treat the title problem. Several specific cases such as simultane- 
ous axial compression and uniform transverse loading are treated 
in detail. 

The sixth paper, ‘‘Longitudinal-transverse bending of plates 
with rigid cores’’ by L. Z. Bryukker (essentially a brief note), em- 
ploys linear theory to investigate the bending of a sandwich plate 
where the core is assumed to be infinitely rigid in one direction in 
the plane of the core, but flexible in the other. The seventh pa- 
per, ‘‘Approximate solutions of certain problems of longitudinal- 
transverse bending of three-layered plates with rigid orthotropic 
cores’’ by L. A. Bryukker, uses small deflection theory to study 
the behavior under simultaneous in-plane tension and transverse 
loading of sandwich plates where the cores are orthotropic. The 


governing equations are solved in terms of Fourier series for sev- 
eral cases such as the cylindrical bending of a plate of infinite 
length and also the bending of a cantilever subject to a tip load 
as well as variable in-plane tensions. 

The eighth paper, ‘Compression of reinforced plates’’ by A. Ya. 
Aleksandrov and L. M. Kurshin, investigates with the aid of linear 
theory several problems such as (a) the stability under longitudi- 
nal compression of a plate on an elastic foundation with variable 
modulus, and (b) the optimum reinforcement parameters for such a 
plate. The ninth paper, ‘‘Selection of parameters for a three-lay- 
ered plate with light core subject to compression’’ by A. Ya. Alek- 
sandrov, L. M. Kurshin, and A. P, Prusakov, investigates on the 
basis of linear theory the optimum strength core (for certain weight 
conditions) that a sandwich plate subject to in-plane compression 
should have. The last paper, ‘'Results of tests on rectangular 
three-layered plates subject to longitudinal compression’’ by A. 
Ya. Aleksandrov and L Z. Bryukker, reports tests on 32 sand- 
wiches whose faces were duraluminum and whose cores were a 
light plastic. No comparison of test results with available theory 
is given. W. A. Nash, USA 

1857. Shastri, U. A., Some problems of plane stress in an aeo- 
lotropic circular disk, Bull. Calcutta Math. Soc. 51, 4, 154-160, 
Dec. 1959. 

In this paper general expressions for the displacements and 
stress components both for the aeolotropic and hexagonally aeolo- 
tropic circular disk are obtained. By giving suitable values to the 
elastic constants solutions given in Love (1952, pp. 147-148) 
have been deduced as particular cases. 

From author’s summary 


1858. Wilde, P., Rectangular anisotropic plate with clamped 
edges (in English), Arch. Mech. Stos. 12, 2, 241-258, 1960. 

Author considers the general problem of forced harmonic vibra- 
tion of an anisotropic rectangular plate clamped along the edges, 
resting on a Winklerian foundation and loaded additionally in its 
plane by a constant uniform force. The solution is represented in 
the form of double sine and cosine Series. 

First, the solution by means of a double cosine series is given 
for a rectangular orthotropic plate with arbitrary boundary condi- 
tions. The author obtains expressions for the amplitude of deflec- 
tion and its derivatives in the differential equation by applying 
finite Fourier cosine transformation. The case of static uniform 
load on an orthotropic plate clamped along the contour is consid- 
ered in detail. The problem reduces to the solution of an infinite 
system of linear algebraic equations. The particular case of iso- 
tropic square plate is solved numerically where in the latter case 
it was possible to show the regularity of the system of equations 
obtained. Comparing the results obtained by approximate solution 
of this system of equations (confining ourselves to a small number 
of equations and unknowns) with accurate results known from the 
literature, the differences between them are seen to be small and 
the possibility of effective application of the method is thus con- 
firmed. 

Next, the author solves the gereral problem stated at the begin- 
ning. The resolution of the arbitrary load into four component 
loads, symmetric and antisymmetric, is very interesting and re- 
sults in a simplification of the computations in view of the possi- 
bility of considering in each case even and odd summation labels 

In conclusion numerical computations are carried out for a space 
plate uniformly loaded, of which the principal directions of ortho- 
tropy coincide with the diagonals of the plate. The theoretical re- 
sults are compared with experimental ones and a good qualitative 
agreement is obtained, thus confirming the correctness of the 
solution. 

The paper extends the applicability of double trigonometric se- 
ries to anisotropic cases and is directed to scientific workers con- 


cerned with actual computation. M. Suchar, Poland 





1859. Wilde, P., An orthotropic plate with thin-walled asym- 
metric ribs (in Polish), Rozprawy Inz. 7, 3, 275-310, 1959. 

A method of stress analysis is presented for thin rectangular or- 
thotropic plates reinforced by an infinite number of thin ribs with 
open cross sections. The ribs are assumed to work in accordance 
with Vlasov’s theory. The procedure consists in deriving equa- 
tions in terms of displacement components for the reactions of the 
ribs, and loading the plate with these reactions. As a result, 
three equations of equilibrium in terms of displacement are ob- 
tained, The problem of vibrations and buckling is also discussed. 

The general solution for a plate with symmetric ribs and any 
boundary conditions is expressed in the form of double trigonomet- 
ric series. This method is based on a previous paper by the au- 
thor, on orthotropic plates [*'The general solution for rectangular 
orthotropic plates,’’ Arch. Mech. Stosowanej 10, 1958; AMR 
12(1959), Rev. 4930]. 

A number of numerical examples are solved. 

A. Kornecki, Israel 


1860. Mrox, Z., The load-carrying capacity of orthotropic 
shells (in English), Arch. Mech. Stos. 12, 1, 85-107, 1960. 

Paper is concerned with limit analysis problems of orthotropic 
shells of revolution. The orthotropy is of a technical type. The 
directions of orthotropy are specified by the generator and genera- 
trix of the middle surface. The mechanical properties of the shell 
are described by four independent moduli M,, M,, N,, and N, where 
N, and N, concern the limit values of the membrane forces and M, 
and M, the limit values of the moments in the meridional and cir- 
cumferential directions, respectively. The limit values of the in- 
ternal forces (plastic moduli) are determined by the structure of 
the shell (the amount of reinforcement, for instance). The paper is 
based on the limit condition in the form of two independent equa- 
tions (M,, N,) = 0 and (M,, N,) = 0, for one-dimensional elements 
separated in the meridional and circumferential directions, respec- 
tively. The form of the equations /, and /, is assumed to be piece- 
wise linear. 

The assumed limit relations together with the equation of equi- 
librium constitute a system of equations enabling the determina- 
tion of the field of internal forces for static boundary conditions. 
Some particular solutions of this type concerning spherical, conical 
and cylindrical shells are given. 

On the basis of the plastic potential flow law the displacement 
rate fields are obtained, corresponding to the stress fields. Fora 
number of states of stress the motion of the shell as a rigid body 
is obtained, therefore the stress fields do not necessarily corre- 
spond to the complete solution of the limit analysis problem. 

A. Sawezuk, Poland 


1861. Cheng, S., Torsion of rectangular sandwich plate, For. 
Prod. Lab., U. S. Dept. Agric., Rep. 1871, 42 pp., Aug. 1959. 

This report presents an analysis of the torsion of rectangular 
sandwich plates in order to determine the extent to which Saint- 
Venant’s principle is reliable in this problem. Two analyses are 
presented; in one Saint-Venant’s principle is employed; in the 
other the boundary conditions corresponding to a particular system 
of loads are satisfied exactly. A comparison of the results of the 
two analyses leads the author to conclude that application of the 
principle leads to little error whenever the plate is relatively long. 
Considerable computational and numerical data are presented. 

G. E. Strickland, USA 


Buckling 
(See also Revs. 1790, 1814, 1837, 1934, 1935, 1949) 


1862. Sevin, E., On the elastic bending of columns due to dy- 
namic axial forces including effects of axial inertia, ASME Trans. 
82 E (J. Appl. Mech.), 1, 125-131, Mar. 1960. 
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Equations are given for the lateral deflection, axial displace- 
ment, and axial force in an initially curved column. Nonlinear ax- 
ial strain due to bending is included. Hoff’s analysis (column with 
initial shape of half sine wave and with one end displaced at con- 
stant rate) is extended by including axial inertia neglected pre- 
viously. Finite difference methods are used to obtain a numerical 
solution. Distribution of axial force becomes markedly nonuniform 
if the loading is continued beyond the point of maximum force. 
Author concludes that Hoff’s theory is completely adequate and 


axial inertia effects are negligible as regards gross behavior. 
R. B. McCalley, Jr., USA 


1863. Pugsley, A., and Macaulay, M., The large-scale crumpling 
of thin cylindrical columns, Quart. J]. Mech. Appl. Math. 13, 1, 1-9, 
Feb. 1960. 

Paper considers behavior of thin tubes under axial compression 
when initial buckling into the well-known diamond pattern has 
given way to general crumpling of the walls. A physical explana- 
tion of the sequence of events in the crumpling process is pro- 
posed and, guided by a theoretical analysis of a simplified version 
of this process, authors derive an empirical expression (in terms of 
ratio thickness/radius) for the work done in crumpling a thin tube 
under axial compression. D. Williams, England 


1864. Zudchaninov, V. G., Stability of bars as structural ele- 
ments, acting beyond the elastic limit (in Russian), Inzhener. 
Sbornik Akad. Nauk SSSR 27, 101-113, 1960. 

Ilyushin method of elasto-plastic stability of structures com- 
posed of bar elements has been applied to the jointed bar struc- 
ture. It is assumed that load is concentrated at the joint of the 
bars and acts in arbitrary direction. The effects of stability of 
one structural element, acting beyond the elastic limit, on the 
other has been examined using equilibrium conditions. Results 
are presented graphically and compared with the solution previ- 
ously given by Karman, Zieler and Engesser. 

M. M. Stanisic, USA 


1865. Keller, J. B., The shape of the strongest column (in Eng- 
lish), Arch. Rational Mech. Anal. 5, 4, 275-285, 1960. 

The problem of determining that shape of column which has the 
largest critical buckling load is solved, assuming that the length 
and volume are given and that each cross section is convex. The 
strongest column has an equilateral triangle as cross section, and 
it is tapered along its length, being thickest in the middle and 
thinnest at its ends. Its buckling load is 61.2% larger than that of 
a circular cylinder. For columns all of whose cross sections are 
similar and of prescribed shape—not necessarily convex—the 
best tapering is found to increase the buckling load by one third 
over that of a uniform column. 

From author’s summary by T. H. Lin, USA 


1866. Solvey, J., The lateral stability of uniform elastic beams, 
Austral. Aero. Res. Comm., Melbourne, Rep. ACA-60, 40 pp., 

May 1959. 

A wide range of solutions of the lateral buckling load for uni- 
form beams is developed for both concentrated loads and for uni- 
form loads. All possible combinations of end conditions on both 
the bending and the rotation of the beams are considered; a total 
of twenty-seven separate cases. Author uses the strain energy 
approach and works with approximate mode shapes. This approach 
permits the development of a simple correction factor for approxi- 
mately handling the influence of restraint of warping due to torsion 
on the buckling loads. ‘The tangent modulus is suggested to be 


used to approximate inelastic buckling. 
J. E. Duberg, USA 





1867. Leites, $. D., Calculations for eccentrically compressed 


steel beams (in Russian), Stroit. Prom-st’ no. 11, %6-38, 1957; Ref. 


Zh, Mekh, no. 3, 1959, Rev. 3146. 

The verifying calculations in existing standards, and according 
to engineering conditions laid down for the design of steel con- 
structions (NiTU), for the stability of an eccentrically compressed 
beam in the plane of deflection with a relative eccentricity of e < 4 
are carried out by means of the formula 


N&m@QRF [*] 


where N is the calculated longitudinal force, m the coefficient of 
the conditions of work, — the coefficient of the reduction in the 
carrying capacity of the compressed component, R the calculated 
resistance of the steel to tension, F the gross area of the beam’s 
section. With e > 4 the verification follows a more complicated 
formula, which depends on the larger number of parameters. The 
table of calculations furnished by the author for the coefficients 
of ~ enables checking to be done by the one formula [*] for values 
of e between 1-20. V. V. Pinadzhyan 
Courtesy Referativnyi Zhurnal, USSR 


1868. Mansfield, E. H., On the buckling of an annular plate, 
Quart. J]. Mech. Appl. Math. 13, 1, 16-23, Feb. 1960. 

This paper considers the buckling of an infinite plate supported 
along two concentric circles and subjected to a uniform radial com- 
pression, or tension, along the inner circle. The solution is also 
applicable to a similarly loaded finite annular plate if there is a 
member of the requisite tensile stiffness supporting the outer cir- 
cle. The effect of regularly spaced diametral supporting members 
is also investigated. 

Exact solutions are derived in terms of elementary functions. 


The investigation should help to explain certain buckling phenom- 


ena connected with thermal or manufacturing stresses. 
From author’s summary by D. Williams, England 


1869. Lisowski, A., Buckling and vibration of shells in the 
light of model tests (in German), Bauingenieur 35, 3, 86-89, Mar. 
1960. 

Deformation figures of thin shells under concentrated loads are 
similiar to those produced by buckling and by vibrations. Author 
computes radius of circle which borders buckling figure, substi- 
tuting then the shell by a plate and calculating the buckling load 
of this plate with the same buckling form. The lower vibration 
figures coincide with the corresponding buckling figures and in- 
dividual frequency is obtained from the ‘‘characteristic equation’’ 
by measuring deflections of model shell. Two examples show 
good accordance of tested frequencies with those calculated by 
author’s method. Paper leads to the conclusion that individual 
frequency of spherical shells is nearly independent of the rela- 
tion of the rise, assuming flat spherical shells. Substituting 
a shell-element with a corresponding plate-element a little lower 
individual frequency is obtained by the model-shell-test in com- 
parison with the value resulting from the simplified method of 


piate calculation. H. Beer, Austria 


1870. Krenzke, M. A., Effect of initial deflections and resid- 
val welding stresses on elastic behavior and collapse pressure of 
stiffened cylinders subjected to external hydrostatic pressure, 
David W. Taylor Mod. Basin Rep. 1327, 37 pp., Apr. 1960. 

Experimental results on four welded stiffened cylinders, de- 
signed to fail by yielding of the shell, are given and compared with 
available theories. Factors discussed are internal versus exter- 
nal stiffeners, initial axisymmetric deflections and residual 
stresses. The experimental collapse pressures agreed within + 15 
per cent with a number of theories. Author proposes a semiempir- 
ical scheme which reduces the discrepancy to + 4 per cent for the 


models discussed. 


Although the initial out-of-roundness of the models was not too 
large, reviewer would have preferred author to give some numerical 
estimates of its effect on the stresses and collapse pressures in- 
stead of ignoring it entirely. 

G. D. Galletly, Netherlands 


1871. Norris, C. B., and Zahn, J. J., Compressive buckling 
curves for sandwich cylinders having orthotropic facings, For. 
Prod. Lab., U. S. Dept. Agric., Rep. 1876, 18 pp., July 1960. 

Authors present design curves for determining buckling stress 
in axially loaded circular cylinders of sandwich construction hav- 
ing orthotropic facings and orthotropic cores. Natural axes of 
the orthotropic materials are assumed parallel to or perpendicular 
to the axis of the cylinder. Design curves are based on previ- 
ously derived formulas particularly applicable to sandwich con- 
struction consisting of glass-fabric laminate facings and honey- 
comb cores. Graphical results are well organized around a mini- 
mum number of parameters describing elastic properties. A small 
number of curves presents a wide variety of results. 

R. B. Grant, USA 


Vibrations of Solids 


(See also Revs. 1756, 1833, 1862, 1869, 1890, 1927, 1955, 1958, 
1962, 2257, 2258) 


Book —1872. Bernshtein, S. A., and Keropyan, K. K., Deter- 
mination of the natural frequencies of beams and trusses by means 
of spectral functions [Opredelenie chastot kolebanii sterzhnebykh 
sistem metodom spektral’noi funktsii], Moskva, Gosudarstvennoe 
Izdatel’stvo Literatury po Stroitel’stvu, Arkhitekture i Stroitel’nym 
Materialam, 1960, 281 pp. 9 r 65 k. 

Book is divided into three parts. 
gives a thorough and mathematically rigid treatment of the theory 


In the first part the first author 


of ‘‘eigenvalves’’ applied to vibrating systems, based on the work 
of Biezeno and Grammel [‘‘Die Eigenschaften der Determinanten 
aus Maxwellschen Einfluss-zahlen und ihre Anwendung bei Ei- 
genwert-problemen,”’ Ing.-Arch. p. 364, Oct. 1937, and their book 
"Technische Dynamik’’]. Solution methods for the lower natural 
frequencies are demonstrated. The second part, written by the co- 
author, presents a further elaboration of the theory and shows how 
the higher frequencies may be found. Much of this work seems to 
be original and novel. The use of the theory for practicing engi- 
neers is emphasized, apparent from the numerous examples in the 
text. The third part of the book is entirely devoted to practical 
calculations. 

Examples include beams on rigid and elastic foundations, loaded 
in various ways, beams with concentrated and distributed masses, 
portal frames, bridge-trusses, broadcast antenna towers, arch-type 
suspension bridges, etc. R. G. Boiten, Holland 

1873. Bleich, H. H., and Shaw, R., Dominance of shear stresses 
in early stages of impulsive motion of beams, ASME Trans. 82 E 
(J. Appl. Mech.), 1, 132-138, Mar. 1960. 

Timoshenko beam theory with shear and rotary effects is used 
for the case of a simply supported beam with initial sinusoidal 
velocity. Shear stresses predominate during a short interval after 
start of motion even for beams much stronger in shear than in bend- 
ing. The response of a free-free beam is also given and the effect 
of a discontinuity in initial velocity distribution is studied, For 
sufficiently high initial velocities, the shear stresses exceed bend- 
ing stresses during an early phase regardless of the conditions 
of support of the beam. The duration is on the order of the time 
required for shear waves to traverse a fraction of the depth of the 
beam. Authors find that solutions are not applicable to cases of 
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shock or impact because the short time required for external forces 
(of however short duration) to establish a uniform velocity is of the 
same order as the time during which shear stresses dominate. 
This does not mean that high shear stresses do not occur at early 
times, but indicates that high shear stresses occur simultaneously 
with even higher pinching stresses which Timoshenko beam theory 
does not consider, Theory of elasticity or higher-order approxima- 
tion of beam theory must therefore be used. 

R. B. McCalley, Jr., USA 


1874. Yu, Y.-Y., Extensional vibrations of elastic sandwich 
plates, AFOSR TN 60-1229 (Polyt. Inst. Brooklyn, Dept. Mech. 
Engng. TN 9), 12 pp., Oct. 1960. 

Three systems of extensional equations of motion of symmetri- 
cally arranged three-layered elastic plates are presented. The 
first system takes account of thickness-stretch deformation of both 
the core and face layers, and the second only that of the core, in 
addition to the extensional deformation of the layers. The third 
system takes no consideration of thickness-stretch deformation and 
is thus of the classical type. It is shown that, for ordinary sand- 
wich plates that have relatively thin but heavy and rigid face 
layers, all three systems of equations yield practically the same 
result for the lowest branch of the frequency spectrum of exten- 
sional vibration of an infinite sandwich plate covering low fre- 
quency ranges. For such plates and for such low frequency ranges, 
consideration of thickness-stretch deformation is therefore unnec- 
essary, in contrast to the case of flexural vibration of such plates, 
for which the inclusion of thickness-shear deformation of the core 
is an absolute necessity even for low frequencies. 

From author’s summary 


1875. Yu, Y.-Y., Flexural vibrations of rectangular sandwich 
plates, AFOSR TN 60-953 (Polyt. Inst. Brooklyn, Dept. Mech. 
Engng. TN 8), 17 pp., Aug. 1960. 

On the basis of three recently derived systems of flexural equa- 
tions of motion the free vibrations of infinite sandwich plates in 
two dimensions and simply supported rectangular sandwich plates 
are investigated. From author’s summary 


1876. Clarkson, B. L., and Ford, R. D., Experimental study of 
the random vibrations of an aircraft structure excited by jet noise, 
Univ. Southhampton, Dept. Aero. & Astron. Rep. no. 128, 32 pp., 
Jan. 1960. 

Engineers working on response of structures to random excita- 
tion will find this paper of particular interest, as it uses auto- 
correlogram and cross-correlation techniques to determine the 
power spectrum, structural damping, and modes of structural re- 
sponse. Some of the advantages and disadvantages of correla- 
tion techniques are shown. For example, for lightly damped sys- 
tems, considerable error in the power spectrum may arise from 
truncating the time delay in the autocorrelogram. A rather novel 
method for obtaining the damping of lightly damped systems, ex- 
cited by broad-band random inputs, is illustrated. This method, 
attributed to S. H. Crandall [‘‘Random vibration,’’ Technology 
Press, Mass. Inst. Tech., 1958], consists of determining the damp- 
ing from the envelope of the autocorrelogram. 

The results of the investigation show that the response of the 
lower frequencies of the aircraft panels (up to 500cps) are associ- 
ated with over-all vibration modes of the structure and the panel 
stresses are low. The larger panel stresses occur at higher fre- 


quencies with the frames acting as boundaries. 
A. A. Regier, USA 


1877. Holste, W., Graphical evaluation of the fundamental natu- 
ral frequency of non-homogeneous elastically supported systems, 
applying the generalized iterative method by A. Stodola (in Ger 
man), Forsch. Geb. Ing.-Wes. 26, 2, 48-57, 1960. 


A method may be valuable for the designer if it enables him to 
determine the fundamental natural frequency of a system with ade- 
quate accuracy for a variety of cases. This refined determination 
of fundamental eigenvalues follows from taking into account the 
elastic supports of a shaft which is reduced for the oscillatory cal- 
culation, The solution is based on the graphical approximative 
method by A. Stodola in connection with the principle of super- 
position. In this manner, also the oscillatory behavior of shafts 
with unsteady distributions of mass and of momentum of inertia can 
be calculated easily while the analytical treatment of this problem 
offers considerable difficulties. Graphically evaluated eigenvalues 
and exact values obtained from frequency relations agree satis- 
factorily with regard to practical requirements if the drawing ac- 
curacy is properly chosen. From author’s summary 


1878. Obmorshev, A. N., On the coefficient of dynamic capacity 
(in Russian), Nauchn. Dokl. Vyssh. Shkoly. Mashinostr, i Priboro- 
str. no. 1, 183-188, 1958; Ref. Zh. Mekb. no. 9, 1959, Rev. 9708. 

In a few instances the amplitude of the harmonic exciting force 
applied to the vibrating system with one step of freedom may prove 
to be the function of the excitation frequency. A generalized con- 
ception for the coefficient of dynamic capacity and for the magni- 
tude of the standardized static displacements is introduced in 
order to secure uniformity in the recording of the equations of mo- 
tion and of the expressions for the amplitude of the steady forced 
vibrations, Several special cases are examined concerning the 
stepped relation of the amplitude of the external force to the fre- 
quency; corresponding expressions are obtained for the coeffi- 
cients of dynamic capacity and curves are furnished for them. 

Yu. L lorish 
Courtesy Referativnyi Zhurnal, USSR 


1879. Kazak, S. A., Vibration of crane loads with a varying 
length for the suspension (in Russian), Sb. Statei. Ural’ skii Poli- 
tekbn. In-ta no. 65, 39-46, 1958; Ref. Zh. Mekb. no. 9, 1959, Rev. 
9709. 

A procedure is described for the calculation of the loads in vari- 
ous types of cranes and drag-lines when taking into consideration 
the flexibility of the loads’ suspensions, Tables are furnished to 
show the extent of the variation in the angle of oscillation in rela- 
tion to the length of the suspension, and the magnitude limits of 
the angular oscillations in relation to the acceleration of the point 
of loading. Another table is given for the coefficients, which en- 
ables all-possible magnitudes to be determined for the horizontal 
and vertical components of tension on the ropes carrying the loads, 
A concrete example is given for the method of calculation. 

N. V. Butenin 
Courtesy Referativnyi Zhurnal, USSR 


Book—1880. Problems in dynamics and strength, Vol. 6 [Vo- 
prosy dinamiki i prochnosti, VI] Riga, Izdatel’stvo Akademii Nauk 
Latviiskoi SSR, 1959, 159 pp. 7 r. 

This book is a collection of ten papers on various topics in vi- 
bration and strength analysis. The first paper, ‘‘Hysteresis in 
dampers of resin-metallic type’’ by G. I. Strakhov, discusses hys- 
teresis effects in both rectangular as well as disk-shaped damper 
mechanisms. Dampers arranged in parallel and also in series are 
discussed and hysteresis effects analyzed in each system. The 
second paper, ‘‘Analysis of the characteristics of damping with 
ring springs’’ by Yu. A. Lebedev, offers a linear analysis of the 
damping given by a series of axially aligned ring springs with ad- 
jacent bevelled surfaces in contact with one another, The loading 
is axial compressive. A discussion of various possible types of 
vibration dampers of this nature is offered. The third paper, ‘‘Con- 
struction of approximate amplitude curves for systems with weak 
damping”’ by Ya. G. Panovko, treats single-degree-of-freedom sys- 
tems with nonlinear restoring forces, and by approximate solution 





of the governing equations determines amplitude-frequency rela- 
tions for several simple types of nonlinearity. 

A fourth paper, ‘‘Static tests of the strength of a car body by 
means of models’’ by N. G. Kalinin and V. I. Lebedeva, reports a 
rather routine test of a railroad car body subjected to static loads 
of different natures. A fifth paper, ‘‘Carrying capacity of a thin- 
walled box beam subjected to torsion’’ by G. I. Khaikin, investi- 
gates elastoplastic as well as fully plastic action (by deformation 
theory) of a thin-walled box beam with longitudinal stiffeners sub- 
ject to pure torsion. A sixth paper, ‘‘Effect of shear on bending of 
beams on elastic foundations’’ by Yu. M. Tarnopol’skii, offers an 
elementary analysis of the effect of a simple transverse shear dis- 
tribution on a straight beam resting on an elastic foundation, the 
beam being subjected to various transverse loads. 

A seventh paper, ‘‘Dynamic analysis of a metal crane subject to 
the action of a load raised from a rigid foundation’’ by A. M. Entis, 
concerns the dynamic stresses in a hoisting rope moving according 
to various velocity laws. An eighth paper, ‘Certain problems in 
the theory of dynamic balancing’’ by A. I. Muizhniek, treats the 
optimization of dynamic loads on bearings carrying a shaft with an 
ufbalanced rotor. The techniques of analysis employed are stand- 
ard ones, The ninth paper, ‘‘An experimental investigation of non 
linear vibrations’’ by A. P. Val’dman, treats a single-degree-of- 
freedom system (with nonlinear restoring forces) driven by a sinus 


oidal input. Amplitudes of response are determined experimentally. 


The last paper, ‘Influence of creep on the energy conditions of a 
block mechanism in a press’’ by A. Kh. Grikke, is a simple experi- 
mental investigation of the effects of creep (law of variation not 
discussed) in a large press. W. A. Nash, USA 


1881. Williams, D., Method of damping out bending vibrations of 
beam-like structures by dry (or coulomb) friction, J. Mech. Engng. 
Sci. 2, 2, 77-87, June 1960. 

Author describes a method for damping flexural vibrations of 
beam-like structures by using dry friction device. Theory is devel- 
oped and corroborating experiments conducted for case where 
damping device is used to reduce the flexural vibration of a canti- 
lever beam. Device consists of two cantilevers (one above and 
one below the beam with axes parallel to that of the beam) that 
terminate in pads in contact with upper and lower beam surfaces. 
Friction force is supplied by applying variable-force clamp to 
pads, Agreement between theory and experiment is good. 

Author does not provide bibliography, although one might include 
papers which treat the same subject more generally, such as those 
by Pian and Hallowell [AMR 6(1953), Rev. 3660], Goodman and 
Klumpp [AMR 9(1956), Rev. 1371] and Pian [AMR 10(1957), Rev. 
2033], and papers in which dry friction is utilized in, say, the de- 
sign of turbine and compressor blades [di Taranto, (AMR 11(1959), 
Rev. 2465)]. 

Author states ‘‘a rigorous treatment has not been attempted... 
the main object being to obtain a clear picture of the way in which 
certain fundamental beam parameters enter into the problem of dry- 
friction damping.’’ Reviewer believes lack of rigor in details of 
analysis and experiment has tended to blur the clear picture sought 
by author. For example, it is not stated explicitly in assumptions 
preceding analysis that, in case of no friction force, it is required 
that there be no contact between damping flanges and cantilever 
beam during vibratory motion. In effect, this implies that the natu- 
ral frequencies of the damping flanges and beam are matched and 
in phase or that inertial forces of damping flanges and variable- 
force spring collar are negligible. D. Muster, USA 


1882. Hanley, D. P., Vibration isolation design—a new way to 
find the forces in the components of a conventional system, Mach. 
Design 32, 16, 123-128, Aug. 1960. 

A procedure for finding the maximum forces transmitted by the 
elastic and damping components of a vibration-isolation system is 
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presented in analytical and graphical form. Knowing only the fre- 
quency ratio and the damping ratio a chart may be used to obtain 
the ratio of the amplitude of the deflection of the elastic member to 
the amplitude of the deflection of the supporting structure (assum- 
ing simple harmonic vibration.) A second chart, whose ordinates 
are those of the first divided by the square of the frequency ratio 
and the result plotted as a function of the frequency ratio, is also 
supplied. Similar charts for determining the damping force are 
plotted. Sufficient range of frequency and damping are given to 
make the information useful in the synthesis and analysis of vi- 
bration-isolation systems. If the amplitude of the input displace- 
ment is constant over the entire frequency range, the first of the 
above charts permits the selection of the particular frequency ratio 
for which the transmitted elastic force is a maximum. If the ampli- 
tude of the input displacement is such that the amplitude of the in- 
put acceleration remains constant over the entire frequency range, 
the second chart permits the selection of the particular frequency 
ratio for which the transmitted damping force is a maximum. How- 
ever, the specific data on the charts is valid for any relationship 
between the amplitude and frequency. The author’s remark that the 
‘*sets of curves are assumed to have the same amplitude and ac- 
celeration at resonance’’ appears to be unnecessary. Since the 
addition of the sprung mass may markedly alter the frequency re- 
sponse of the supporting structure, this aspect of the problem must 
be explored before the charts can be used. 

W. J. Moreland, USA 


1883. Garber, R. |., and Miller, Yu. G., A rapid method of cal- 
culating the damping factor from oscillograms, Indust. Lab. 25, 10, 
1291-1292, Aug. 1960. (Translation of Zavod. Lab., SSSR 25, 10, 
1235-1236, Oct. 1959 by Instrument Society of America, Pittsburgh 
22, Pa.) 


1884. Dmitrievskii, S. E., Some theories regarding vibrations 
with “‘natural damping’’ and their evaluation in the light of the ex- 
perimental data (in Russian), Trudi Vses. Zaochn. In-ta Pishch. 
Prom-sti no. 2, 5-83, 1957; Ref. Zh. Mekh. no. 9, 1959, Rev. 9693. 

The possibility is investigated of being able to evaluate the in- 
ternal forces of resistance in differential equations describing the 
process of vibration of a simple mechanical oscillator as exempli- 
fied, for instance, by the forced vibrations of a foundation when 
taking into account the internal forces of resistance. The author 
in particular proposes to consider the internal forces of resistance 
by utilizing polynomials of the second degree to relate deformation 
and resistance. The equation for the free vibrations of the system, 
in conformity with the above hypothesis, can be recorded in the 
form of 


+ p?x + 1 x sign x sign $+ B x’sign <= 0, 


where p, &, 8 are constants. S. N. Shimanov 
Courtesy Referativnyi Zhurnal, USSR 


1885. Chagneau, A., Relaxation of a steel wire including meas- 
urements of its frequency of transverse vibration (in French), Ann. 
Inst. Tech. Bat. Trav. Publics 13, 150, 632-643, Juné/July/Aug. 
1960. 


1886. Dutta, Mrs. Chinmayee, On the work done during bowing, 


Indian J. Theor. Phys. 7, 1, 5-15, Mar. 1959. 


The work done by the bow during forward motion of the string 
and also the work done on the bow during its backward motion are 
calculated separately for any velocity of bowing. As the work 
done in the two cases is equal for maintained vibration it is shown 
that the bowing pressure is constant during forward and backward 
motion of the string. From author’s summary 





Wave Motion and Impact in Solids 
(See also Revs. 1833, 1862, 1873, 1943, 2244) 


Book—1887. Goldsmith, W., Impact—The theory and physical 
behavior of colliding solids, New York, St. Martin’s Press, Inc., 
1960, xv + 379 pp. $17.50. 

Engineering applications of impact of solid bodies occur in some 
tool designs, in some foundry and machine shop operations, in pro- 
tective ordnance, explosions, and vehicle accidents. This exten- 
sive treatise deals with the basic, idealized phenomena underlying 
such applications, involving only simple geometry, and it provides 
a thoroughgoing, detailed analytical treatment for them. This is a 
definitive treatment of the subject, giving a broad survey of the 
field, a historical background of previous researches, and well- 
organized treatment of the numerous subdivisions, with as clear 
and detailed explanations and derivations as this rather compli- 
cated and abstruse subject allows. The treatment is organized un- 
der the following main headings: Stereomechanical impact (cen- 
tral, eccentric, and rotational; two bodies in a plane and in three- 
dimensional motions; Lagrangian equations); Vibrational aspects of 
impact (wave transmission in elastic solids, rods, bars, beams; 
longitudinal collinear and non-collinear impact of two rods, and of 
a rigid mass on a rod; transverse impact of a mass on a beam; im- 
pact on a cable, in viscoelastic bodies and in other elastic sys- 
tems); Contact phenomena produced by the impact of elastic 
bodies (forces and deformations at the impact point, contact force 
approximations, transverse impact on a beam and on plates); Dy- 
namic processes involving plastic strains (permanent deformations, 
hydrodynamic theory of shock propagation, finite impact durations, 
reflections, and interactions of longitudinal plastic waves, various 
types of stress-strain curves, plastic bending, projectile penetra- 
tion). Results of Impact Experiments (techniques and instrumenta- 
tion, collisions of spheres on plates, longitudinal impact on bars, 
plastic deformation, cratering, perforations); Dynamic properties of 
materials (tests with dynamic loads, notched-bar impact tests, dy- 
namic tensile, compressive, and torsional tests). 

Treatment is preponderantly mathematical, with only occasional 
use of graphical methods. This reviewer considers the lack of 
graphical treatment a shortcoming in view of the clarity of the 
graphical method and the extensive literature which has been pro- 
duced on it for many years. The bibliography and list of refer- 
ences is to be highly commended; it covers not only recent, mod- 
ern literature, but also early pioneer work of historical interest. 

K. J. DeJuhasz, USA 


1888. Brandt, H., Factors affecting compressional wave velo- 
city in unconsolidated marine sand sediments, ]. Acoust. Soc. 
Amer. 32, 2, 171-179, Feb. 1960. 

Because of the influence of the unconsolidated sediments on the 
compressional wave velocity occuring during seismic surveys, it 
is important to determine the factors affecting this velocity. 

A model theory is presented, the model being composed of a ran- 
dom stacking of spherical grains of different sizes, the interstices 
being either void or filled with a liquid, gas or both. The expres- 
sion of the velocity is obtained for liquid and gas, which involves 
two ratios, the second one showing a contribution of fluid elas- 
ticity to velocity. In the case of water-saturated sediments the 
application of the theory when compared to experimental results 
shows agreement between theoretical and actual velocities. 

When interstitial gas is present in the sediments, agreement is 
still obtained and it appears that the velocity in an unconsol- 
idated, homogeneous sediment saturated with both gas and water 
is lower than the velocity in a fully water-saturated sediment. 

A description of apparatus for velocity measurement and of sedi- 
ment used in experiment is given in Appendix. 

G. E. Jarlan, Canada 


1889. Otstavnov, V. A., The influence of the temperature of the 
medium on the stressed state of the shells of blast furnaces (in 
Russian), Sb. Trudi Mosk. Inzh. Stroit. In-ta no. 22, 160-202, 1958; 
Ref. Zh. Mekb. no. 5, 1959, Rev. 5726. 

Natural observations are described on the thermal field and the 
deformations of the shells of blast furnaces at Makeevka and 
Kuznetsk. The temperature on the inner and outer surfaces of the 
construction (with a thickness of 0.8-1.05 m) changed respectively 
in the ranges of 700-800° and 150-200°; the temperature of the 
steel shell (with a thickness of up to 2 cm) varied in the range of 
20-60°. The stresses in the steel shell reached 240 kg/cm? on 
the generatrix and 600 kg/cm? on the circumference. A calculation 
was made for the thermal regime of the blast furnace shaft, viewed 
as a three-layer shell subjected to the action of thermal waves and 
the stressed state, when heated in conformity with the linear prin- 
ciple; here the assumption is made regarding the constancy of the 
physical characteristics; universally known principles were util- 
ized. Strong damping of the thermal waves took place when there 
was a compensation joint at the fettling of the furnace and when 
there were small vibration periods of the temperature on the inner 
surface of the shaft. Decrease in the dimensions of the fettling 
led to stress increases. The experimental and theoretical data 

I. K. Snitko 
Courtesy Referativnyi Zhurnal, USSR 


agreed. 


1890. Kaliski, S., The three-dimensional dynamic problem of a 
cylinder of finite length (in English), Arch. Mech. Stos. 12, 1, 71- 
84, 1960. 

The three-dimensional problem of a cylinder of finite length is 
considered assuming that it is subject to any harmonic excitation 
field. 

A detailed analysis is done for the first boundary-value problem, 
that is for n = 0 on the surface of the cylinder. 

The solution is obtained by introducing the function and the so- 
called bi-function of stress, constructing the Green’s tensor in the 
basic system and introducing additional reactions on the surface 
of the cylinder. To determine the additional reactions a system of 
Fredholm integral equations is obtained, then reduced to an infi- 
nite system of algebraic ones. 

Separate considerations are devoted to the proof of full regular- 
ity of the infinite system of equations, which takes place with cer- 
tain limitations on the frequency w of the excitation field. 

The paper is a continuation and generalization of the problem of 
a cylinder of finite length, assuming axial symmetry, solved by the 
author in one of his previous papers [Arch. Mech. Stos. 10, 6,793- 
810, 1958]. P. Perzyna, Poland 


1891. Esgar, J. 8., and Morgan, W. C., Analytical study of soft 
landings on gas-filled bags, NASA TR R-75, 58 pp., 1960. 

An analytical method was developed for determining deceleration 
characteristics of vehicles landing on gas-filled bags of four var- 
ious shapes. Results are applicable for landing on planetary or 
lunar surfaces for sinking speeds that are small compared to the 
sonic velocity of the gas contained within the bag. Calculations 
were made for vertically descending vehicle and impacting on a 
flat surface. The gas bag was assumed flexible but nonstretch- 
able, compression of gas inside bag being adiabatic. 

Conclusions drawn from this study: Gas-filled bags can be used 
to absorb landing shocks for normal parachute sinking speeds with 
deceleration and onset rate acceptable for well-supported human 
beings. A reasonable bag volume is about 1 cubic foot for each 
65 pounds of vehicle. For relatively high sinking speeds a light 
gas such as H, or He should probably be used. 

A method of controlled gas bleed from the bags is required. The 
ideal method would be to utilize pressure-actuated orifices of var- 
iable area that could maintain constant pressure. Bags with con- 
stant-area orifices of the proper size would be satisfactory, but 
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would require a somewhat greater stroke for a given maximum decre- 
leration. It would be possible to utilize bags without bleed during 
the deceleration process, but the bags would have to be deflated 


rapidly at the end of the stroke to eliminate or reduce bounce. 
Z. Horak, Czechoslovakia 


1892. Gurtin, M. E., and Sternberg, E., A note on uniqueness in 
classical elastodynamics Brown Univ., Div. Appl. Math. TR 10, 
(Contract Nonr 562 (25)) 7 pp., Dec. 1960. 


1893. Wah, T., Dynamic response of beams with large ampli- 
tudes, J. Aerospace Sci. 27, 11, 877-878 (Readers’ Forum), Nov. 
1960. 


Soil Mechanics: Fundamental 
(See also Revs. 1972, 2262, 2264) 


1894. Grigoryan, S. S., The general equations of soil mechanics, 
Soviet Phys.~Doklady 4, 1, 77-79, Aug. 1959. (Translation of 
Dokladi Akad. Nauk SSSR (N.S.) 124, 2, 285-287, Jan./Feb. 1959 
by Amer. Inst. Phys., Inc., New York, N.Y.). 

Assuming mean hydrostatic pressure and density connected by 
different relations for increasing and decreasing pressures, and 
shear deformation determined by deviator of ‘‘stress’’ tensor, au- 
thor derives equations suitable for dynamic processes in particular. 
The plasticity condition used is that of Mises-Schleicher. Author 
concludes the possibility of propagation of volume deformation and 
of shear plastic waves, and suggests a seismic experiment to find 
the real plasticity condition. 

Reviewer recommends care in using the translation; e.g. in the 
first paragraph on p. 78, the word ‘‘stress’’ should be substituted 
**strain’’ in four places. Although not stated explicitly, it fol- 
lows from the context that u, v and w are velocity of deformation 
components and not displacements. 

T. A. Farrent, South Australia 


for 


1895. Pietkowski, R., Static and dynamic subgrade coefficient 
(in Hungarian), Mélyépitéstudomanyi Szemle 9, 12, 537-542, Dec. 
1959. 

Author exphasizes first the difference between static and dy- 
namic coefficient of subgrade reaction. On the basis of Kogler’s 
linear stress distribution theory he demonstrates how the static 
coefficient of subgrade reaction must be dependent upon the 
breadth of foundation 6 and upon the compression modulus of soil 
E, in the case of spread foundations. In dealing with the dynamic 
coefficient of subgrade reaction he is simply introducing the in- 
vestigations of Lorenz [‘tDynamik des Baugrundes,’’ Grundbau 
Taschenbuch I., W. Ernst, 1955] and concludes that, according to 
Lorenz, this value will not depend on the surface area of founda- 
tion, Author advises the best way to determine this coefficient is 
to evaluate the corresponding measured values of various contact 
pressures and amplitudes. C. Szechy, Hungary 

1896. Retheti, L., Engineering relation of soil capillarity (in 
Hungarian), Viz. Kozi. no. 1, 112-146, 1960. 

This very comprehensive article gives not only the results of au- 
thor’s original investigations, both experimental and theoretical, 
but may be considered as a fundamental evaluation of capillary 
phenomena in various—but mostly cohesive—soils. 

Author points out at first that the difference of capillary phenom- 
ena in single capillaries and of those in soils is mainly due to 
change of relative moisture content of the latter in various depths. 
According to his tests various zones of capillarity will be formed 
above ground-water level. The immediately adjacent zone will be 
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the ‘*zone of uniform saturation where the “‘lifting-force’’ and fric- 
tion resistance will be fairly constant and the seepage velocity 
may be obtained with a fair approximation by Darcy’s law. After a 
certain boundary the seepage of water will be maintained by 
smaller and smaller pores of gradually decreasing size. Conse- 
quently the relative moisture content will gradually decrease in 
proportion with the increase of friction resistance, In this zone— 
which may be called the ‘‘zone of decreasing saturation’’—the 
capillary rise may be expressed by a potential parabola and does 
not follow the usual exponential law. Bearing in mind that the 
physical laws of seepage are intimately dependent on the relative 
moisture content it is always necessary to determine the moisture 
distribution by laboratory experiments. The change of friction re- 
sistance due to the degree of saturation may be regarded in the 
hydraulic computations with a corresponding change in the coef- 
ficient of seepage (k). 

The compaction of the soil will result in the decrease of capil- 
lary moisture capacity. Likewise, a previous wetting will also 
deteriorate its saturation possibilities. 

The inner grain structure of dry and loose cohesionless soils 
may be regarded unstable also against capillary seepage. 

C. Szechy, Hungary 


Soil Mechanics: Applied 


(See Revs. 1828, 1847, 1944, 1945) 


Processing of Metals and Other 
Materials 
(See also Revs. 1823, 1908) 


1897. Johnson, W., and Kudo, H., Plane strain compression be- 
tween rough inclined plates, Appl. Scient. Res. (A) 9, 2/3, 206- 
212, 1960. 

The normal pressure distribution on rough plates, inclined at 
various angles, and the mean vertical pressure to effect a side- 
ways expulsion of metal in terms of the plane-strain compressive 
yield stress of the material have been calculated using slip-line 
field solutions and conventional technological theory; the results 
are plotted for immediate use. A comparison of the results af- 
forded by both these approaches is also made. 

From authors’ summary by J. M. Alexander, England 


1898. Marciniak, Z., Steady-state processes of pressing thin- 
walled cylindrical elements (in Polish), Rozprawy Inz. 7, 4, 445- 
462, 1959. 

The computation methods for sheet-metal forming hitherto used 
do not take into consideration the change of sheet thickness and 
the increase of the yield point due to the phenomenon of strain 
hardening of the metal subjected to cold plastic deformation. 

The author solves this problem for steady-state forming proc- 
esses of thin-walled shells by means of the energy balance 
method. Assuming plane stress he analyzes the strain and stress 
in oblique coordinates. 

On the basis of this analysis a solution is given for a process 
with and without friction and assuming an increase of the yield 
point. In addition the influence of sheet bending at the inlet and 
the outlet is considered. 

This engineering method proposed by the author for computing 
the steady-state processes of forming thin-walled shells is ex- 
tremely simple, clear and, which is most important, enables the 
computation of not only the forces appearing during the process 





but also the strains and the final dimensions of the shell. 

As any other method making use of certain simplifying assump- 
tions it raises some objections. These are carefully pointed out 
and analyzed by the author himself. His work is a valuable con- 
tribution to engineering methods for analyzing sheet forming proc- 
esses. T. Pelczynski, Poland 


1899. Butler, L. H., The hydrodynamic effect between approach- 
ing surfaces—its influence on surface profiles during plastic de- 
formation, J. Inst. Petroleum 46, 441, 289-293, Sept. 1960. 

Compression tests have been carried out on l-inch-diameter x 
l-inch long cylindrical, mild steel specimens using flat contact 
dies. The die-to-metal interfaces were both unlubricated and lu- 
bricated with high viscosity fluids, and the moving die approach 
speed was controlled at 1 inch/min and 9 inches/min. The speci- 
men contact face profiles were measured before and after compres- 
sion. The final profiles and surface appearances indicate that un- 
der moderate approach conditions and using an appropriate lu- 
bricant, it is possible to deform the material well into the plastic 
range via a continuous lubricant film stimulated initially by the 
hydrodynamic mechanism. The film is maintained by a mechani- 
cai sealing effect after initial metal contact occurs. The con- 
sequences of the presence of such films is discussed with ref- 
erence to the magnitude and constancy of values of coefficient of 
friction during forming operations. 

From author’s summary 


1900. Inove, T., Thread rolling, mainly, of a hollow tube, Bull. 
JSME 3, 11, 319-325, Aug. 1960. 

Assuming that thread formation by rolling is a kind of indenta- 
tion which is continuously and repeatedly impressed on the blank 
by a die, the writer has measured the relation among the indenta- 
tion of a die which is statically impressed on the blank, the 
grooves cut on the blank by a rolling die and the height increase 
of screw threads generated by the rolling die along the grooves of 
the threads, and introduces a formula with consideration of the re- 
lations between the rolling pressure and the number of rotations of 
the die required for the complete formation of the threads. 

This paper explains the thread rolling of a hollow tube without 
a mandrel under a proper rolling pressure, and shows how the 
above-mentioned formula coincides with experimental results. 

From author’s summary 


1901. Johnson, W., Cavity formation and enfolding defects in 
plane strain extrusions using a shaped punch, Appl. Sci. Res. (A) 
8, 2/3, 228-236, 1959. 

Expressions are obtained for a best upper bound to the load nec- 
essary to cause extrusion through square dies, under conditions of 
plane strain, using a punch face which is inclined to the axis of 
the extrusion container. The results are interpreted to suggest 
how for a given reduction that angle of punch face may be chosen 
which delays the onset of cavity deformation. The modes of de- 
formation considered suggest the mechanism whereby the oxide 
layers on the rear of a billet may become entrained down the cen- 
ter of an extruded product. From author’s summary 


1902. Aggarwala, B. D., Elliptic punch on a half space (in Eng- 
lish), ZAMM 40, 7/8, 374-375, July/Aug. 1960. 


1903. Maeda, T., and Tamura, K., Influence of size of blanking 
diameter in shearing operation of sheet metals, Buli. JSME 3, 11, 
312-319, Aug. 1960. 

In order to make clear the influence of size of blanking diameter 
on the shearing resistance and accuracy of dimensions of prod- 
ucts, the authors performed circular blanking tests of 2 to 50 mm 
diameter with a mild steel sheet, a copper plate and an aluminum 
plate 0.2 to 1.0 mm thick. As a result of this experiment, it has 


been shown to be convenient to classify the blanking process into 
2 kinds according to the ratio of die hole size to metal thickness: 
i.e. marrow punching process and general blanking process. 

From authors’ summary 


1904. Korbut, V. M., Veiler, S. Ya., and Likhtman, V. I., Sig- 
nificance of adsorption interactions and the bulk-mechanical prop- 
erties of lubricant layers in the processing of metals under pres- 
sure, Soviet Phys.-Doklady 5, 1, 148-150, July /Aug. 1960. 
(Translation of Dokladi Akad. Nauk SSSR (N. S.) 130, 2, 307-309 
by Amer. Inst. Phys., Inc., New York, N. Y.) 

It has been shown in papers put out by authors’ laboratory that, 
with deep plastic deformation in the presence of surface-active 
liquid lubricant layers, the so-called adsorption plastification of 
the metal takes place in a very fine surface layer. The plastifica- 
tion effect, which is elicited by adsorption of the surface-active 
components of the lubricant, is characterized by a considerable 
reduction in the shear stress of the fine layer of processed metal. 

The presence of a plastified layer promotes the equalization of 
the volume flow of metal, reduces the work of deformation, and in- 
creases the capacity of the metal for being worked under pressure; 
here, the additional shear deformation due to friction is localized 
in the plastified layer. 

A solid, but sufficiently plastic, lubricant film deposited on the 
surface of the processed metal, the shear stress of which is con- 
siderably less than in the base metal, plays the same role as the 


plastified layer. From authors’ summary 


1905. Jauch, G., Construction of the profile of a rotating tool 
for manufacture of screws (in German), Ost. Ing.-Arch. 14, 1, 1-23, 
1960. 7 

In this paper, which was received as a dissertation work by the 
“Technische Hochschule Stuttgart,’’ author draws attention to the 
special significance acquired by the use of rotating tools for cut- 
ting screw surfaces. The design of such tools is mainly a geo- 
metrical problem which consists in fixing the axes and determining 
the meridian curve of the tool, when the position and the genera- 
trix of the screw surface to be realised are given. Two processes 
for solving the question graphically are known; the normal method 
and the method using the parallel circles; they are described and 
discussed. 

After preliminary kinematic considerations on the properties of 
the involute and cycloid motions, a new graphical method using 
numbered projections is developed and is applied to the two known 
above-mentioned processes; the choice of the axis of revolution is 
discussed. The construction of the meridian curve is then applied 
to an example for which the norma! section (a circular portion of 
given radius completed by a symmetrical curve determined by the 
coordinates and the tangents of several points) and the lead are 
imposed. The two methods are used for solving the problem. 

At the end of the paper, the consequence of abrasion on the 
modification of tool profile is considered. 

D. De Meulemeester, Belgium 


1906. Tanaka, Y., and Ikawa, N., Studies on diamond wheel 
gtinding: Part 1, Influences of the diamond concentration, 
Technol. Rep. Osaka Univ. 10, 119-128, Jan. 1960. 

Authors have made investigations on diamond wheel grinding in 
which plunge cut method by plain cup diamond wheels of bronze 
bond was used. In this paper the influences of diamond concen- 
tration of the wheel on stock removal are discussed theoretically 
and experimentally. 

Theoretical investigation showed the tendency toward decreased 
stock removal with increasing diamond concentration on the wheel 
if the wheel is assumed to have abrasive grains with spherical 
tips, and the similar tendency was recognized in the grinding tests 
to some extent. 
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The characteristics of stock removal-normal grinding force (or 
contact pressure between the wheel and a work surface) for a dia- 


mond wheel are also clarified. From authors’ summary 


Fracture (Including Fatigue) 
(See also Rev. 1975) 


1907. Frost, N. E., Propagation of fatigue cracks in various 
sheet materials, J. Mech. Engng. Sci. 1, 2, 151-170, Sept. 1959. 

Author describes fatigue tests on nine common engineering sheet 
materials. Specimens approximately 10 in. wide with a small cen- 
tral slit were tested under pulsating tension and measurements of 
the growth of the fatigue cracks which initiated at the slit were 
made as the test proceeded. Results were analyzed in accordance 
with the geometrical similarity hypothesis suggested by Frost and 
Dugdale [AMR 11(1958) Rev. 4029], that is, d//dN = KI, where / is 
crack length and N the number of cycles of stress applied. When 
crack growth was continuous and crack length less than about 
1/8th sheet width the coefficient K was found to be proportional to 
the cube of the alternating stress range for all materials tested. 
The value of K also depends on the applied tensile mean stress 
but the relationship was not established. The work is continuing. 

A. M. Guthrie, South Africa 


1908. Tarasov, L. P., Hyler, W. S., and Letner, H. R., Effects 
of grinding direction and of abrasive tumbling on the fatigue limit 
of hardened steel, Proc. Amer. Soc. Test. Mat. 58, 528-539, 1958. 

Fatigue limits of hardened AISI 52100-type steel specimens 
finished by grinding and by abrasive tumbling after grinding were 
determined in reversed bending using the staircase method. All 
treatments were found to enhance the fatigue resistance of the 
steel except grinding transverse to the axis of the specimen using . 
soluble oil as a coolant, which did not change the fatigue limit. 
Surface stresses caused by the various treatments are discussed. 
Reviewer would have appreciated more details on the preliminary 
preparation of the specimens and on the results of the fatigue 
tests. A. M. Guthrie, South Africa 

1909. Liv, H. W., and Corten, H. T., Fatigue damage under 
varying stress amplitudes, NASA TN D-647, 68 pp., Nov. 1960. 

The influence of complex stress histories on the fatigue life of 
members has been investigated to determine the relationship be- 
tween the fatigue life and the relative number and amplitude of im- 
posed cycles of stress. A physical model of fatigue damage was 
formulated in terms of the number of damage nuclei initiated by the 
highest applied stress and the propagation of damage by all sub- 
sequent cycles of stress. Based on this physical model, a mathe- 
matical equation was derived that related the fatigue life to stress 
history. Further interpretation of this equation was made by an 
alternative hypothesis. 

More than 5000 wire specimens of 7075-T6 and 2024-T4 alumi- 
num-alloy, hard-drawn-steel, and high-strength-steel music wires 
were employed. The data were statistically analyzed to obtain a 
measure of mean fatigue life and scatter. 

The stress-interaction factor was evaluated employing com- 
pletely reversed two-stress repeated block experiments for various 
combinations of high and low stresses. This relationship between 
the stress-interaction factor and the high and low stress was used 
to evaluate the fatigue life of continuously varying stress-ampli- 
tude experiments. Twenty-six experiments with continuously vary- 
ing stress amplitudes were completed for the four materials. The 
agreement between the computed and experimentally determined 
fatigue lives was very good. 

Incidental to the major investigation, it was found that the water 
content of the air changed the mean fatigue life of 20 specimens by 


a factor approaching 2. Qualitatively, the dryer the air, the longer 
the fatigue life. A Vaseline coating applied to the specimens was 
employed to eliminate the effect of water content of the air and 
thereby reduce the scatter and improve the reproducibility of the 
data. From authors’ summary 


1910. Mehringer, F. J., and Felgar, R. P., Low-cycle fatigue of 
two nickel-base alloys by thermal-stress cycling, ASME Trans. 
82 D (J. Basic Engng.), 3, 661-670, Sept. 1960. 

Cast DCM and cast Udimet 500, two nickel-base alloys, were 
tested in a thermal-stress-cycling device of the Coffin type. The 
strains induced by the thermal stresses were analyzed in several 
ways in an attempt to relate the plastic strains to cyclic life. The 
plastic strains were too small to permit calculating them with suf- 
ficient accuracy to correlate with cyclic life. It was found, how- 
ever, that stress range did correlate reasonably well with the num- 
ber of cycles to failure. From authors’ summary 


1911. Fridman, Ya. B., and Zaitsev, A. M., Causes of the forma- 
tion of fatigue lines on fracture surfaces, Indust. Lab. 25, 8, 1036- 
1039, July 1960. (Translation of Zavod. Lab., SSSR 25, 8, 992- 
995, Aug. 1959 by Instrument Society of America, Pittsburgh 22, 
Pa.) 


1912. Nikolaev, R. S., and Kolosov, |. E., Analysis of fatigue 
fractures of hardened tool steels, Indust. Lab. 25, 8, 1034-1035, 
July 1960. (Translation of Zavod. Lab., SSSR 25, 8, 990-991, 
Aug. 1959 by Instrument Society of America, Pittsburgh 22, Pa.) 


1913. Parsons, J. R., Tolin, E. D., and Andrews, A. J., Con- 
trolling a thermal cracking furnace with a digital computer, Contro/ 
Engng. 7, 9, 150-153, Sept. 1960. 


Experimental Stress Analysis 
(See also Revs. 1741, 1870, 1957) 


1914. Mueller, K.-H., and Jost, P., Photoelastic stress evalua- 
tion of machine parts rotating at high speed (in German), Forsch. 
Geb. Ing.-Wes. 26, 3, 80-82, 1960. 

Author adopts a new and cheap test procedure with simple con- 
struction: model (circular disk), polarizer, analyzer, quarter-wave 
plates, and film or photographic paper are all fixed on the shaft of 
a motor, and rotate together. Thus he gets sharp picture of stress 
pattern. At different speed author examined circular disk contain- 
ing two eccentrically placed holes. He filled the holes with ma- 
terial of different density. Stress maximum at the edge of the 
holes increases with speed of rotation and density of filling ma- 
terial. O. Csellar, Hungary 

1915. Nicolau, E., Some problems raised by the construction of 
photoelastic models for reinforced concrete (in French), Acad. 
Republ. Pop. Romine, Rev. Mecan. Appl. 5, 4, 555-574, 1960. 

Paper presents results pertaining to the principles and methods 
used in photoelastic studies of reinforced concrete. 

Using models made of Araldit resins and metallic reinforcements 
glued with the same resins, author discusses particularly the bond 
between the reinforcement and the model material. 

M. Soare, Roumania 


1916. Orlos, Z., and Dylag, Z., Stress measurement by semi- 
trepanation (in Polish), Rozprawy Inz. 7, 3, 339-359, 1959. 

A method for estimating stress in large objects is discussed. 
The change in strain is measured when a small hole is drilled in 
the body, and from this the initial stress is deduced. 
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The theory of measurement is given and the influence of posi- 
tion and size of strain gages is discussed. The best conditions 
for the accuracy of an experiment are given. The importance of 
calibration test pieces is emphasized and three experiments on 
steel, cast iron and concrete are given in detail. The required 
depth of hole is estimated. There is no indication of results of 
application of this method to actual elements. 

W. de O’Byrn, England 


1917. Sokolov, B. P., An experimental device for determining 
deformations by means of the use of finely divided flexible grids 
(in Russian), Zavod. Lab. 24, 7, 861-865, 1958; Re/. Zb. Mekb. 
no. 5, 1959, Rev. 5877. 

Two methods are demonstrated for the determination of de for- 
mations by using the method of flexible grids (marked in small 
squares). This grid is superimposed on a transparent model which 
expands; when investigating creep the model does not alter under 
load in a heated state. In order to explain the deformations and 
carry out the calculations for the stresses an examination is made 
of the position of the finely squared grid of the deforming model 
relative to the calibrating grid. The first, according to one method, 
is squeezed on to the model’s surface; in the second, and in the 
author’s view the more convenient method, the calibrated grid is 
projected onto the grid of the deforming model by the use of a 
special projection system. V. A. Bykov 

Courtesy Referativnyi Zhurnal, USSR 


1918. Ting-Chang, C., Application of strain gages for measuring 
torque, Measurement Techniques no. 8, 599-603, July 1960. (Trans- 
lation of Izmeritel’naya Tekbnika USSR no. 8, 18-21, Aug. 1959 by 
Instrument Society of America, Pittsburgh 22, Pa.) 


1919. Heinisch, K., Influence surface for oblique curved three- 
span plates with variable plate thickness (in German), Beton u. 
Stablbeton. 55, 3, 58-64, Mar. 1960. 

This is a brief description of an elaborate model test of a three- 
span curved skew bridge having the form of a plate of varying 
thickness. Influence surfaces for the flexure at nineteen points 
due to transverse loading were obtained. About a third of the data 


and some of the final results are shown. 
L. H. Donnell, USA 


Material Test Techniques 


(See also Rev. 1734) 


1920. Milovanov, A. F., and Ziryanov, V. S., Behavior of heat- 
resistant reinforced-concrete units subjected to compression or 
tension and nonuniform heating (in Russian), Beton i Zhelezobeton 
no. 7, 310-316, July 1960. 

One surface of 25 x 25 x 250-cm reinforced-concrete beams 
(made using a heat-resistant aggregate) has been heated to 300, 
500, and 700°C. At those temperatures beams were subjected to 
axial forces until failure. Crack formation and deformation of 
beams were observed. It was found that Young’s modulus of a 
heated concrete decreases. No influence of the applied heating 
regime on the carrying capacity of tested units has been observed. 

A. Sawcezuk, Poland 


1921. Kovalev, A. |., and Vishnevskii, |. 1., Determination of 
the elastic moduli of heat-resistant materials by the dynamic 
method at high temperatures, Indust. Lab. 25, 9, 1154-1159, July 
1960. (Translation of Zavod. Lab., SSSR 25, 9, 1107-1109, Sept. 
1959 by Instrument Society of America, Pittsburgh 22, Pa.) 


1922. Navrotskii, D. |., Testing for strength of elements with 
sharp variations of form at a low temperature and different stressed 
states (in Russian), Trudi Leningrad Politekbn. In-ta no. 189, 
51-57, 1957; Ref. Zb. Mekb. no. 5, 1959, Rev. 5774. 

An investigation was made regarding the strength of test sam- 
ples when subjected to tension at temperatures of from 20° to 
—68°, with stress concentration in operation and with residual 
welding stresses acting as well. It was established that with 
static loading a marked stress concentration at a low temperature 
results in an appreciable fall in strength. This lowering of the 
strength is observed with the temperature cooling off lower than 
the critical, which in the case of steel mark 3 was equal to -49°. 
According to the author’s data the residual welding stresses ex- 
ercise no significant influence on the magnitude of the disrupting 
load and when the load is a static one the effect is practically 

S. V. Boyarshinov 
Courtesy Referativnyi Zhurnal, USSR 


nil. 


1923. Burago, A. N., A new method for recording the velocity 
of motion and dynamic deflection of the working parts of impact 
testing stands (in Russian), Zavod. Lab. 24, 3, 338-341, 1958; 
Ref. Zh. Mekb. no. 3, 1959, Rev. 3394. 

The method is based on pinpointing small intervals of space 
(of the order of 0.1 mm) on the track of the working element of the 
stand by means of a photoelectric transmitter. By calculations 
from the track and the timing of the motion recorded on a separate 
beam of an oscillograph with an accuracy of 0.005 sec or 0.002 
sec, it is possible to work out the velocity, the acceleration and 
time of impact of the falling (from a height of 3 to 10 mm) on to 
the buffer of the testing stand. The pinpointing device works on 
the principle of the modulation of the light passing through two 
parallel grids, one of which is connected with the movable parts 
of the stand while the other is fixed to the immovable objective of 
a collimator fitted with a point lamp as the source of light. The 
light passes through the grids on to the photoelectric element, the 
signals from which are transmitted to the oscillograph through the 
amplifier. A variant of this photo amplifier is also put forward, 
which works with reflected light; a movable slide is used which 
has alternating black and white divisions marked on it. Both the 
methods of photorecording appear to be of a specialized nature and 
have no real advantages for the calibration of accelerometers when 
compared with the calibration carried out by means of centrifugal 

M. F. Samusenko 
Courtesy Referativnyi Zhurnal, USSR 


or oscillating stands. 


1924. Coffin, L. F., Jr., The stability of metals under cyclic 
plastic strain, ASME Trans. 82 D (J. Basic Engng.), 3, 671-682, 
Sept. 1960. 

During the course of an experimental investigation on the effect 
of cyclic plastic strain on metals, it was observed that under cer- 
tain conditions materials subjected to cyclic plastic strain showed 
little stability to simultaneously imposed steady stresses. The 
present paper describes and interprets some experiments under- 
taken to learn more about this behavior of real materials. 

From author’s summary 


1925. Serensen, S. V., and Kotov, P. |., Tests with cyclic ther- 
mal stresses of varying severity in the investigation of thermal 
fatigue, Indust. Lab. 25, 10, 1272-1279, Aug. 1960. (Translation 
of Zavod. Lab., SSSR 25, 10, 1216-1223, Oct. 1959 by Instrument 
Society of America, Pittsburgh 22, Pa.) 


1926. Stanyukovich, A. V., and Zaitsev, N. D., Evaluation of 
time-plasticity characteristics of heat-resistant steel, Indust. 
Lab. 25, 9, 1152-1154, July 1960. (Translation of Zavod. Lab., 
SSSR 25, 9, 1101-1106, Sept. 1959 by Instrument Society of 
America, Pittsburgh 22, Pa.) 
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1927. Novikov, N. V., Determining the dissipation of energy in 
a material during longitudinal-torisional oscillations of rods, 
Indust. Lab, 25, 9, 1166-1170, July 1960. (Translation of Zavod. 
Lab., SSSR 25, 9, 1113-1116, Sepe. 1959 by Instrument Society of 
America, Pittsburgh 22, Pa.) 


Properties of Engineering Materials 


(See Revs. 1810, 1817, 1819, 1871, 1908, 1910, 1912, 1926, 1937) 


Structures: Simple 


(See also Revs. 1813, 1840, 1842, 1865, 1872, 1881, 1919, 
1920, 1953, 1960) 


Book—1928. Blaszkowiak, S., and Kaczkowski, Z., The Cross 
method [Metodo Crossa|, Warszawa, Panstwowe Wydawnictwo 
Naukowe, 1959, 473 pp. zl. 87. 

The monograph concerns applications of Hardy Cross’s iterative 
method to solution of those structural mechanics problems where a 
set of linear algebraic equations is obtained. Besides topics usu- 
ally treated in books on moment-distribution method, authors also 
include problems of structural stability, vibrations and finite dif- 
ferences method in plane elasticity. Usefulness of the Cross 
method in such cases is outlined. 

The book consists of sixteen chapters covering a broad field of 
structural mechanics. The first two chapters are concerned with 
the general relations of moment-distribution method and its appli- 
cation to simple frames with no joint displacements. 

In the next three chapters the method is applied to multistorey 
frames. Several different procedures are analyzed, depending upon 
the type of a frame and amount of numerical work involved in eval- 
uation of bending-moments diagrams. Possible simplifications of 
the method as applied to symmetric frames are discussed in the 
sixth chapter. 

Evaluation of bending-moment distribution due to displacements 
of supports and temperature effects is described next. All the 
aforementioned chapters cover the field usually included in stand- 
ard books on the Cross method. 

The second part deals with some special topics in structural 
mechanics, which can be solved using Cross’s iterative tech- 
nique. Calculation of influence lines is described. The Maxwell 
reciprocal theorem furnishes the basic relations for the method em- 
ployed. In the ninth chapter influence of shear and axial forces on 
bending moment diagram is analyzed. 

Evaluation of moment distribution in structures composed of bars 
with variable cross section and frames with curved beams is de- 
scribed in a sequence. In the twelfth chapter the method is ad- 
justed to space frames. Application to gridworks is also 
discussed. 

The next chapter deals with simplifications of the iterative pro- 
cedure and checking the results obtained. An original method for 
checking the numerical work is proposed. 

In the fourteenth chapter equations of finite differences method 
for plane elastic problems are written in a form suitable for calcu- 
lations according to the Cross iterative technique. Examples of a 
plate and a folded plate roof are given. 

Finally, applications of the iterative method to problems of sta- 
bility of frames are given. Technique of evaluation of a critical 
load by a numerical procedure is explained. The last chapter 
deals with calculations of natural frequencies and amplitudes of 
frames by the same method. Necessary tables containing fixed-end 
moments and coefficients to stability and vibration calculations 
are given in the appendix. 


The reviewed monograph makes a valuable addition to the litera- 
ture on structural mechanics. If differs from the previously pub- 
lished books on the same topic by its scope and the manner of 
presentation. A. Sawczuk, Poland 

1929. Langefors, B., Practical aspects of structural analysis 
(in English), Z. Flugwiss. 8, 6, 161-168, June 1960. 

Survey of matrix methods of structural analysis applied to air- 


craft problems. Also comments on paper of following review. 
H. Becker, USA 


1930. Argyris, J. H., and Kelsey, S., On the matrix theory of 
structures: conclusion of discussion (in English), Z. Flugwiss. 8, 
6, 169-172, June 1960. 

Little more than a critical review of paper of preceding review. 

H. Becker, USA 


1931. Argyris, J. H., and Kelsey, S., Initial strains in the ma- 
trix force method of structural analysis, J. Roy. Aero. Soc. 64, 
596, 493-495 (Tech. Notes), Aug. 1960. 


1932. Commentary on plastic design in steel: Progress Rep. no. 
1, Basic concepts; Progress Rep. no. 2, General provisions and 
experimental verificaiiou; Progress Rep. no. 3 and 4, Additional 
design considerations, Parts 1 and 2; Progress Rep. no. 5, Com- 
pression members, Proc. Ame+. Soc. Civ. Engrs 85, EM 3 (J. 
Engng. Mech. Div.), 1-25, July 1959; 85, EM 3 (J. Engng. Mech. 
Div.), 27-50, July 1959; 85, EM 4 (J. Engng. Mech. Div.), 131-156, 
Oct. 1959; 85, EM 4 (J. Engng. Mech. Div.) 157-185, Oct. 1959; 
86, EM 1 (J. Engng. Mech. Div.), 117-150, Jan. 1960. 


1933. Shield, R. T., On the optimum design of shells, ASME 
Trans. 82 E (J. Appl. Mech.), 2, 316-322, June 1960. 

Procedures for minimum volume design of a rigid-plastic circular 
cylindrical sandwich shell under radial symmetrical load are estab- 
lished under the assumption of Tresca’s yield condition by the use 
of the principle of minimum rate-of-energy dissipation. Comparison 
of the results with those of simple membrane design shows that the 


proposed procedures produce moderate savings for short shells. 
A. M. Freudenthal, USA 


1934. Il’yushin, A. A., Elasto-plastic stability of structures 
composed of bar elements (in Russian), Inzhener. Sbornik Akad. 
Nauk SSSR 27, 87-91, 1960. 

A solution concerning elasto-plastic stability of the structures 
composed of bar elements has been presented. It was assumed 
that the acting load is concentrated at the joint of bars. The sec- 
tion of bars is symmetrical with respect to both axes. The 
boundary-value problem has been established and solved taking 
into account that the magnitude of the critical load is such that 
elasto-plastic phenomena occur in the structure. The solution 
yields the critical load, and the results are compared with the sta- 
bility solution given by Karman. Close agreements are obtained. 

M. M. Stanisic, USA 


1935. Dulacska, E., and Kollar, L., Approximate analysis of 
moment increase and the stability of compressed frame stanchions 
(in German), Bautechnik 37, 3, 98-109, Mar. 1960. 

An approximate method is proposed for calculations of bending 
moments for frame stanchions. It is assumed that the bending mo- 
ment consists of two terms, namely of the bending moment due to 
the lateral load and an additional one proportional to the axial 
force N. This last term is supposed to be proportional to the de- 
flection induced by the lateral load only and to the coefficient 
(1 — N/N.,)~*. Multistorey framed structures are considered. The 
comparison of approximate and exact results indicates considera- 
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ble discrepancy (0-40%). The proposed method can also be used 
for calculation of approximate values of buckling loads. 
Z. Kaczkowski, Poland 


1936. Biernawski, A., and Boguslaw, G., Minimum potential de- 
sign of a lattice (in Polish), Rozprawy Inz. 8, 2, 139-165, 1960. 

The object of the paper is to determine the form of a lattice from 
the minimum elastic potential condition. A triangular lattice is 
considered constructed of three bars connecting three loaded nodes 
with constant location. This triangle is treated as a fragment of a 
plane lattice, the loads constituting the actions of the neighboring 
bars (which are removed) and which are in equilibrium. 

The first triangle and also the structures obtained after trans- 
formation are isostatic lattices of equal strength. The design of 
the lattice fragment under consideration is done by removing one of 
the bars and introducing a fourth, unloaded node connected with 
the remaining nodes by means of three bars. 

The object of the paper is to determine the locations of the un- 
loaded node corresponding to the condition of minimum potential 
and the determination of criteria enabling one to state whether the 
introduction of the new node to the originally triangular element is 
rational. 

The problem is solved by deriving functions expressing the po- 
tential of the lattice as a function of the location of the unloaded 
node and then by determining the minimum conditions of these 
functions. It is found that there are seven regions in the plane, in 
which the potential is described by different functions. 

An investigation of the functions obtained shows that in the 
case where, in a four-node lattice, the force in each of the bars is 
of the same sign, there exists a region of locations of the movable 
node such that the potential of the lattice is equal to that of the 
original triangular lattice. If the force in a bar is different from 
the remaining forces, there exists a location of the node such that 
the potential is lower than in the original lattice. 

Authors make use of certain theorems and solutions published by 
Z. Wasiutynski and his co-workers. In particular, they confirm the 
results obtained previously for the design of lattices by shifting 
the unloaded node joining three bars and generalize it by solving 
the problem of rationality of the transformation of the original tri- 
angular lattice. 

The method of expressing the potential function by means of 
force vectors is worth mentioning and also the use of oblique co- 
ordinates. These methods, which have not yet been used for solv- 
ing similar problems, have a beneficial influence on the clearness 
and simplicity of the solution and it is possible that they will find 
application to more complicated cases. 

Authors confine themselves to the solution of the basic problem; 
no conclusions are drawn on its utility, which consists doubtlessly 
in that the triangular element under consideration constitutes a 
fragment of composite lattices actually used in building. 

The practical application of the solutions obtained will result in 
the solution of other problems in the same domain. A description 
of the graphical method for determining the potential of a lattice is 
given. A. Brandt, Poland 

1937. Gvozdev, A. A., Mikhailov, K. V., and Nikula, |., Glass- 
reinforced plastics for reinforcing concrete structures (in Russian), 
Beton i Zhelezobeton no. 3, 105-111, Mar. 1960. 

The economy of steel for concrete reinforcing requires new ma- 
terials, because in 1965 (in USSR), according to the planned esti- 
mate, 6 million tons of steel reinforcing will be required. Besides 
the economy, the industry requires, in particular case, dielectric 
concrete structures, which in turn makes it necessary to avoid the 
use of steel for reinforcing. Materials of the type of nylon cannot 
be used, because, despite their high strength up to 8000 kg/cm’, 
their moduli of elasticity are as low as 35,000 to 50,000 kg/cm’, 
the temperature expansion is up to 10 times that of concrete and 
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they are subject to large creep. Only an invention of a new ma- 
terial for concrete reinforcing may solve the problem. The use of 
glass appears possible for the purpose. It has strength up to 
22,000 kg/cm? with unit weight 3.5 times smaller than that of 
steel, with elastic modulus up to 800,000 kg/cm’. It appears that 
difficulties for its use are avoidable. 

As a rule, the reinforcing glass must be used in sandwiches in- 
side of plastics similarly to posttensioning cables. Such material 
is manufactured by Leningrad Factory of Sandwich Plastics. The 
writers give technical characteristics and mechanical properties of 
these plastics as a result of an extensive research performed by 
them with the purpose of applying the material for concrete rein- 
forcing. They describe their research on experimental plastic- 
concrete beams. Due to a low modulus of elasticity of the glass- 
plastic sandwich materiai, most beams were prestressed. The 
relaxation losses were investigated. Results of testing of these 
beams are represented by comprehensive graphs and tabulated 
data. 

Authors conclude that the type of structures investigated can be 
applied for practical purposes; economically, however, they cannot 
compete with ordinary reinforced concrete. More researches are 
necessary. The four research institutions in USSR already busy 
with similar researches must increase their effort to obtain better 
plastic reinforced-concrete structures. The structural elements 
must be prestressed, as a general rule. 

Reviewer concludes that attention should be paid to this paper 
because of its fundamental character. The senior author, Dr. A. A. 
Gvozdev, is one of leading authorities in the field of structures 
and engineering mechanics, whose name has appeared continuously 
in Soviet publications at least for the last two decades. For this 


reason the reviewed article is even more valuable. 
B. S. Browzin, USA 


1938. Fekete, G., Ultimate strength design of reinforced con- 
crete cross sections, ]. Instn. Engrs., Australia 32, 6, 133-135, 
June 1960. 

A design graph for the ultimate strength of rectangular 
reinforced-concrete cross sections is developed and its use is 
shown. From author’s summary 

1939. Eriksson, O., The sleeve method of splicing reinforcing 
bars with special regard to the problem of joining pre-cast con- 
crete units with full tension strength, Ingenidren, Copenhagen (in- 
ternational ed.) 4, 4, 136-147, Dec. 1960. 

This paper reports on an extensive laboratory testing program in- 
vestigating the strength and rigidity of the sleeve method of splic- 
ing deformed reinforcing bars. The splice method is modified and 
designed for precast concrete work in particular. 

From author’s summary 


1940. Rozenblumas, A. M., Design of prestressed concrete 
cross-sections for crack-resistance on the basis of elastic cross- 
sections (in Russian), Beton i Zhelezobeton no. 7, 326-330, July 
1960. 


1941. Klepikov, S. N., Calculations for prestressed steel frame- 
works (in Russian), Stroit. Prom-st’ no. 7, 30-34, 1958; Ref. Zh. 
Mekb. no. 5, 1959, Rev. 5687. 

A method of calculation is proposed, enabling the optimum solu- 
tion for the given framework to be shown. Frameworks are investi- 
gated which possess one stressing element, that is a tensioning 
tie-rod in the form of a cable made of high-grade wire. The princi- 
pal unknown is taken to be a force z in the tensioning element. 
For the determination of force z (for which in the given scheme and 
for the given loading the weight of the framework will be the mini- 
mum) linear reflecting functions are utilized. After the value of z 
has been determined a selection of the sections of all the beams 





in the framework is made and the magnitude of the prestressing is 
calculated. This is followed by a check of the stresses at differ- 
ent stages of the work. The stage of work of a framework depends 
on the variant of tension adopted: preliminary or progressive, re- 
peatedly or singly applied. Six variants are examined. 
G. M. Chuvikin 
Courtesy Referativnyi Zhurnal, USSR 


1942. Caughey, R. A., and Cebula, R. S., Constants for design 
of continuous girders with abrupt changes in moments of inertia, 
lowa State Univ. Bull., Engng. Rep. 31, 19 pp., May 1960. 


1943. Timoshenko, V. V., Dynamic calculations for the arches 
and arcs of large bridges with extensive spans (in Russian), 
Dnepropetr. In-ta Inzh. Zb.-d. Transp. no. 27, 106-130, 1958; Ref. 
Zh. Mekb. no. 5, 1959, Rev. 5707. 

A study is carried out of the forced vertical vibrations in slant- 
ing arched railway bridges produced by the effect of parts of a 
steam locomotive not being in balance. The solution proceeds in 
‘naked’’ arch, converted into 


terms of principal coordinates for the 
a system with three degrees of freedom (concentrated masses in 
the scarf joint and in one quarter of the span); results obtained by 
N. G. Bondar [Trudi Dnepropetr. In-ta Inzh. Zh.-d. Transport no. 
25, 234-274, 1956] and previously by the author are utilized. Cal- 
culations are carried out for the resonance dynamic coefficients, 
by means of the deflections and force factors, for the first two 
resonance frequencies—antisymmetrical and symmetrical. Numeri- 
cal results obtained for two bridges, 1 = 228 m (checked experi- 
*mentally) and 1 = 140 m, show that the possibility of the produc- 
tion of resonance vibrations on the first two frequencies is real. 
The calculated dynamic coefficients (~ 1.2 to 1.3) are greater than 
those recommended in TUPM-47; still, the dynamic additions to the 
full calculated forces of the usual computation remain small (1 to 
5%) and there is no danger involved. A supplementary investiga- 
tion was made for resonance vibrations caused by the impact of the 
wheels of four-axled rail wagons on the rail-ends. 
A. A. Pikovskii 
Courtesy Referativnyi Zhurnal, USSR 


1944, Egerev, K. E., Calculations for frame foundations and for 
frames during instantaneous uneven sagging of the supports (in 
Russian), Trudf In-ta Merzlotoved. Akad. Nauk SSSR 14, 104-107, 
1958; Re/. Zh. Mekb. no. 5, 1959, Rev. 5652. 

A determination is made for the computed nodal deflection mo- 
ment when the central support of a frame is settling in the course 
of time and when the same support sags suddenly; the frame in 
question is two-spanned, T-shaped, with articulated support for the 
ends of the cross beams and a clamped lower section of the strut 
and is under the action of an evenly distributed load on both the 
equally-sized spans, with the formation of a basin of de-freezing. 
Data are furnished for the percentage increase in the computed mo- 
ments, calculated for the sudden settling of the support for differ- 
ent spans, for the loads, for the rigidity of the beams, for the set- 
tling and skewing, which indicate the practical possibility to as- 
sume that the settling is sudden. It is also assumed that this hap- 
pens in the case of calculations for a multistoried frame. 

A. A. Gorin 
Courtesy Referativnyi Zhurnal, USSR 


Book—1945. Klein, G. K., Structural mechanics of friable 
bodies (in Russian), Moscow, Gosstroiizdat, 1956, 252 pp. + illus. 
9150 k; Ref. Zb. Mekb. no. 5, 1959, Rev. 5637. 

The basic problems regarding the constructional mechanics of 
friable bodies are described in brief. After referring to the histori- 
cal background of the development of the mechanics of friable 
bodies the author proceeds to investigate the mechanical proper- 
ties of these bodies and of computation schemes used in the the- 


ory. Equations are derived and conditions framed for the boundary 
equilibrium to cover the case of the plane problem. The author 
then examines in detail the following problems: the strength of the 
foundations under the structures; the strength of the slopes; the 
pressure of the friable body on the supporting walls; the resistance 
of the friable body in the foundations of the embedded walls; the 
pressure of the friable body on the structures laid on it. When in- 
vestigating each of the foregoing problems precise solutions were 
obtained to start with, followed by simplified variants having a 
wide field of application. This enables an evaluation to be car- 
ried out of the complementary assumptions put in the forefront of 
the approximate solutions. Together with the theoretical solutions 
the book gives the results of the fundamental experimental investi- 
gations. Here a great deal of attention is given to clarifying the 
physical side of the problems being studied. 
A. I. Govyadinov 
Courtesy Referativnyi Zhurnal, USSR 


Structures: Composite 


(See also Revs. 1834, 1839, 1849, 1853, 1856, 1870, 1872, 
1876, 1928, 1937, 1943, 2039) 


1946. Andreev, V. G., Prestressed concrete in railway bridges 
(in Russian), Beton i Zhelezobeton no. 7, 306-310, July 1960. 

Some types of prestressed concrete beams used in bridge con- 
structions in the Soviet Union are described. Technical data for 


those most recommended are given. 
A. Sawcezuk, Poland 


1947. Kositsyn, B. A., Calculations for the construction of span 
bridges, taking into account the spatial work of the construction 
(in Russian), Trudi Mosk. In-ta Inzh. Gor. Str-va no. 8, 43-63, 
1958; Re/. Zh. Mekhb. no. 5, 1959, Rev. 5704. 

Two methods are put forward for these calculations which have 
the form of a rectangular parallelopiped in a spatial articulated- 
beam system (span bridge construction) and which take into ac- 
count the spatial work of the construction. The (first) calculation 
is based on the theory of computation of thin-walled spatial sys- 
tems developed by V. Z. Vlasov [‘‘Constructional mechanics of 
thin-walled spatial systems,’’ Moscow, Gosstroiizdat, 1949]. The 
deflection and compression of the system do not come within the 
purview of the enquiry; these are considered by means of the usual 
media; the system is only concerned with the torsion. The solu- 
tion merges with the integration of the differential equations for 
the torsion of the framework, the coefficients for which express its 
different generalized rigidities. Formulas are given for these co- 
efficients, obtained from investigation of the deformation of the 
framework, corresponding to the different units of loading. 

The second method of calculation is based on the utilization of 
the analogy between the solutions of the problem under investiga- 
tion and of the problem of the deflection of some fictitious beam, 
loaded with concentrated forces, equalling the external transverse 
bimoments, or with an evenly distributed load, equalling the ex- 
ternal linear torsional load on the framework. In the case of the 
fictitious beam the deflection moment in the section is numerically 
equal to the longitudinal bimoment; the transverse force, to the 
transverse bimoment; and the bending of the beam, to the deforma- 
tion of the contour in the same section of the framework. Means 
are also indicated for determining other computational magnitudes. 
Formulas are given for the determination of forces in the beams in 
accordance with the found generalized force factors. 

A. A. Pikovskii 
Courtesy Referativnyi Zhurnal, USSR 
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Book—1948. Mosonyi, E., Hydraulic power plants, Vol. 2 
(Wasserkraftwerke, Band II], Budapest, Kultura-Bibliografia, 1959, 
1142 pp. $15. 

First volume of this fundamental work, covering low dams, was 
reviewed in its English edition [AMR 11(1958), Rev. 4064]. This 
volume is dedicated to three topics: high-head power plants; water 
mills and similar small plants; storage power plants. A compre- 
hensive and excellently illustrated volume describes structures of 
inlets, penstocks, surge tanks, gates, turbines, and outlets, and 
combines theoretical developments with actual examples of exist- 
ing power plants all around the world. Reviewer urges the Hun- 
garian Academy of Sciences to publish an English edition of this 
very important book, which will be as well accepted as was the 
first volume. S. Kolupaila, USA 

1949. Moheit, W., Determination of bearing loads for various 
forms of steel water gates (in German), Stahlbau 29, 3, 84-96, 
Mar. 1960. 

Stresses in several types of hollow drum and segmental gates 
(in German, Fischbauch = fish belly) due to a different temperature 
on both sides, upstream and downstream a spillway, are investi- 
gated. A practical conclusion is reached regarding some elastic 
members of the frame. Hollow segmental gates are very popular 
in Europe, and this contribution is important for their design. 

S. Kolupaila, USA 


1950. Gonikberg, M. G., Tsiklis, D. S., and Opekunov, A. A., 
The problem of strengthening high-pressure vessels, Soviet Phys.- 
Doklady 4, 6, 1327-1329, May/June 1960. (Translation of Dokladi 
Akad. Naul SSSR (N.S.) 129, 1, 88-90, Nov./Dec. 1959 by Amer. 
Inst. Phys., Inc., New York, N. Y.) 

Authors describe the construction of a high-pressure vessel 
which is based on the so-called ‘‘tetrahedral anvil’’ principle. 
The high-pressure vessel is made of two layers: an outside 
elastic band and an inner layer consisting of wedges which are in 
compression under the internal pressure. This apparatus has been 
shown to be operative for several hours at a pressure of around 
50,000 atmospheres and at temperatures up to 1500°C. 

T. H. H. Pian, USA 


1951. Becker, S. J., and Mollick, L., The theory of the ideal 
design of a compound vessel, ASME Trans. 82 B (J. Engng. 
Industry), 2, 136-142, May 1960. 

Rules are established for the elastic design of cylindrical pres- 
sure vessels made by shrinking together a series of concentric 
cylinders of metals with different yield limits, based on the failure 
criterion of simultaneous yielding of all cylinders. 

A. M. Freudenthal, USA 


1952. Hoffman, G. A., Minimum-weight proportions of pressure 
vessel heads, Rand Corporation, Aero-Astronautics Dept., Santa 
Monica, Calif., P-2137, 29 pp., Nov. 1960. 

This paper derives the minimum-weight shapes of head closures 
for cylindrical pressure vessels. Head configurations, weights and 
membrane stresses are obtained for thin-shell heads of isotropic 
materials with uniform internal pressure by restricting the knuckle 
shear stresses to constant values where possible and by minimiz- 
ing the weight of prescribed-shape heads. Torispherical, ellip- 
soidal, and Biezeno-type heads with constant and varying thick- 
ness (neglecting the effects of bending) are investigated. En- 
closed-volume constancy and supporting structures are also con- 
sidered. Certain highly efficient shapes are obtained that weigh 
up to 11% less than the corresponding hemispherical capping 


closure. From author’s summary 


Book—1953. Obraztsov, |. F., Methods of analysis of the 
strength of caisson-type wing construction [Metody rascheta na 
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prochnost’ kessonnykh konstruktsii tipa kryla], Moskva, Gosudarst- 
vennoe Izdatel’stvo Oboronnoi Promyshlennosti, 1960, 312 pp. 
10 r. 65 k. 

The entire book is a detailed exposition of the application of 
Vlasov’s theory of thin elastic shells [AMR 12(1959), Rev. 5456] 
to the problem of bending and torsion of single- and multi-celled 
box beams of either constant or variable cross section along the 
length. The treatment is restricted to beams in which the action 
of any one plane wall is entire membrane in nature, the action be- 
ing composed of normal and shearing stresses, the plane wall be- 
ing incapable of resisting bending. Basically, the longitudinal 
and transverse displacements of any point in any one of the plane 
walls are each represented as the product of one function of the 
longitudinal coordinate alone multiplied by another function of the 
transverse coordinate alone. The specification of the nature of 
these functions is essentially the problem investigated by the 
author. 

The book is divided into three general divisions. The first 
treats the bending and torsion of single-celled members. Systems 
of constant as well as conical-type variation of cross section 
along the length are investigated, as well as systems with either 
longitudinal or transverse reinforcements. In each case rather 
common engineering approximations are introduced with regard to 
specifying the various displacement functions. 

The second portion of the book is devoted to the analysis of 
sweptback construction. Only sections constant along the length 
are considered and displacement functions are specified for the 
bending and torsion of nonreinforced as well as reinforced 
systems. 

The third part of the book is devoted to the analysis of multi- 
celled construction. Bending and torsion of systems having a 
number of cells adjacent to one another and with the longitudinal 
axis of each cell lying in a common plane are investigated. Com- 
mon assumptions are introduced for the distributions of shear and 
normal forces for various loadings and the displacement functions 
thus determined. 

It does not appear that any new methods of analysis are pre- 
sented in the book. It is essentially a systematic presentation 
of box-beam analysis for a number of types of loading and bound- 
ary conditions. The approach however is a rather unified one that 
is logically extended to each of the problem areas investigated. 

W. A. Nash, USA 


1954. Davidson, J. R., and Dalby, J. F., Optimum design of 
insulated compression plates subjected to aerodynamic heating, 
NASA TN D-520, 53 pp., Jan. 1961. 

A method to determine the minimum weight design of insulation 
and load-carrying structure has been applied to insulated stressed- 
skin compression structures subjected to aerodynamic heating. 
Charts have been prepared for four materials and for the loading 
parameters associated with compressive yield, buckling, and post- 
buckling failure. Additional charts are presented for conditions 
where more than one failure mode governs. 

From authors’ summary 


Machine Elements and Machine 
Design 


(See also Revs. 1748, 1749, 1762, 1914, 1950) 


Book —1955. Haag, J., and Chaleat, R., Problems in vibration 
theory as applied to chronometry [Problémes de théorie générale 
des oscillations et de chronomeétrie], Paris, Gauthier-Villars, 1960, 
412 pp. $8. (Paperbound) 





Book covers (in considerable detail) the solutions to 120 vibra- 
tion problems of interest to specialists in chronometry. Mainly 
practical methods of calculating the change of period of a pendulur 
or balance whee! due to mechanical perturbations caused by tem- 
perature, damping forces, escapement forces and vibration ampli- 
tude are covered. The methods used range from the elementary to 
the very sophisticated but are universally exposed in painful de- 
tail. Such an approach is probably essential for an audience which 
ranges from technicians to students of advanced mechanics. The 
problems are extracted primarily from various entrance and leaving 
examinations (including professorial!) of the Institute of Chrono- 
metry, Besancon, and its associates, 

The book covers six main types of problems in fifteen chapters: 
1, Astronomical time; 2-6, Single degree vibrators, perturbations, 
escapements; 7-9, pendulums; 10-12, Balance wheels, effects of 
nion-rigid supports; 14-15, Nonlinearities and stabiliry. It is de- 
signed as a problem manual accompaniment to the forthcoming 
“*Traité de Théorie des oscillations et de chronométrie théorique”’ 
by the same authors, It may be that the Treatise will be of more 
general interest to applied mechanicians but the present manual 
should appeal only to specialists in chronometry. 

R. Plunkett, USA 


1956. Tevelev, L. B., Design of cylindrical helical compression 
springs of minimum operating length (in Russian), Vestnik Mash. 
40, 6, 3-6, June 1960. 

Objective of paper is to solve the problem of designing a cylin- 
drical helical spring of minimum operating length (generally not of 
minimum weight) when the maximal allowed stress, minimal spring 
force and working stroke are given. 

The effect of nonuniformly distributed stresses due to the curva- 
ture of the spring-turns is to be respected. 

Author describes a simple engineering method of design, ready 
for immediate application and well illustrated by an example. 

K. Julis, Czechoslovakia 


1957. Leikin, A. S., Stress concentrations in hollow crankshafts 
(in Russian), Vestnik Mash. 40, 5, 20-25, May 1960. 

Paper gives the results of a systematic investigation into the 
effects of the proportions of a crankshaft, bent in its own plane or 
twisted, on the stress-concentration factors. The principal stres- 
ses were indicated by Stresscoat pattern and measured by short- 
gage-length extensometers on metallic models of single-throw 
shafts of approximately 8-in. crankpin diameter. The following de- 
sign features were examined: radius of fillets; thickness and 
breadth of webs; size of lightening holes and its eccentricity; and 
crankthrow or overlap. A method for the calculation of stress con- 
centration factors and a numerical example are given. 

C. Hoschl, Czechoslovakia 


1958. Saito, H., Torsional vibration of shafts carrying discs, 
Technol. Rep. Tohoku Univ. 23, 2, 103-115, 1959. 

The title problem is usually solved under the assumption that 
the disks are rigid and have inertia, while the shaft is supposed 
to be elastic and to have no inertia, assumptions which are easily 
seen to be valid for long and slender shafts. This paper is con- 
cerned with a more precise treatment, applicable also when the 
above-mentioned simplifying assumptions cannot be made, e.g. for 
short and thick shafts. In this latter case it is necessary to solve 
the partial differential equation which governs the rotational vi- 
brations in a system with continuously distributed masses and 
elasticities under more realistic boundary conditions at the con- 
tact surfaces between shaft and disks. Assuming rotational sym- 
metry, harmonic oscillations and a family of hyperbolic profiles, 
author gives a series expansion of the solution and presents a 


numerical discussion of a shaft with one and two disks, comparing 
his results with those of the usual simplified treatment. 
H. L. Oestreicher, USA 


1959. Bogusz, W., Stability of motion of plane mechanism with 
sliding pairs (in Polish) Rozprawy Inz. 7, 3, 265-272, 1959. 

Author discusses the critical velocity of elements in sliding 
pairs. He analyzes a plane mechanism with one sliding pair and 
solves the problem of local disturbances of the motion by trans- 
verse vibration of the elastic element constituting the sliding pair 
with another element. The problem is reduced to the solution of a 
nonhomogeneous equation of the Mathieu type. As a result, crit- 
ical values for the period of sliding velocity are obtained. 

From author’s summary by M. Maletz, USA 


1960. Spitsyna, D. N., Regarding selection of damping and over- 
load equipment for cranes used with forging presses (in Russian), 
Vestnik Mash. 40, 8, 35-38, Aug. 1960. 

The article is a further development of ‘Kinematics and dy- 
namics of forging cranes’’ by Pozina and Schultz, with reference 
also to a previous article by the author. 

The mathematical treatment of observed elastic deformations of 
crane bridge is given together with a small amount of practical in- 
formation. The results of observations and some of the conclu 
sions are not fully clarified or discussed. The vibration problem 
of a crane system is represented as three concentrated masses 
with three elastic connections. The mathematical treatment is 
given, based on a previous article by the author. 

The practical implications of mathematical results are discussed 
in a general form. W. de O’Byrn, England 

1961. Lebedev, P. A., An analytical method of totaling the load 
distributed along curved lines and the application of the method to 
the theory of the lowest kinematic couples (in Russian), Trudi 
Leningrad Tekstil’n In-ta no. 8, 148-159, 1958; Ref. Zh. Mekb. no. 
9, 1959, Rev. 9740. 

Formulas are derived for the determination of the coordinates of 
the principal vector and the principal moment for the forces dis- 
tributed continuously along a spatial curve. As examples of ap- 
plication investigations are made of the forces acting between a 
journal and a bearing, of the friction forces of cylindrical slide 
bars and of the forces acting between belt and the pulley of the 

F. M. Dimentberg 
Courtesy Referativnyi Zhurnal, USSR 


driver. 


1962. Plainevaux, J. E., Movement of a nonsymmetric body turn- 
ing in flexible bearings (in French), ZAMM 40, 7/8, 359-367, July/ 
Aug. 1960. 

Author treats the idealized problem of balancing an unsymmet- 
trical rotor in a balancing machine. In the linearized equations of 
motion periodic coefficients appear which contain as factors the 
difference of the two principal moments of inertia in the directions 
perpendicular to the axis of rotation. The equations of motion are 
solved approximately by a straightforward perturbation procedure 
using the ratio of the above-mentioned difference of moments of 
inertia to their sum, (A — B)/(A + B), as the perturbation param- 
eter. The forced motion consists of vibrations at the frequency of 
rotation and at all odd multiples of this frequency. Since, in the 
usual balancing machine, the frequency of rotation lies well above 
both natural frequencies of the rotor-flexible bearing system, the 
perturbation process appears to be justified. 

Author concludes from his results that the techniques for bal- 
ancing rotors which rotate about an axis of kinetic symmetry can- 
not be directly extended to cases of large difference in moments of 
inertia, A — B. The paper ends with a critical discussion of the 
usefulness of various measures of the accuracy of balancing. 

A. Robinson, USA 
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Rheology 


(See also Revs. 1820, 2159) 


Book—1963. Mysels, K. J., Shinoda, K., and Frankel, $., Soap 
films—studies of their thinning, New York, Pergamon Press, Inc., 
1959, x + 116 pp. $7.50. 

This is an investigation on the process by which a film of soap 
solution, or other liquid film, changes in thickness, specifically, 
becomes thin. The subject is closely related to the pertinent re- 
searches of Newton, Plateau, Willard Gibbs, Boys, and of some 
others, which are discussed in the text. Particular attention is 
given to the ‘‘black film,’’ having a thickness of one-half of the 
wavelength of light. The experimental equipment consists of a 
bottle of square cross section in which the soap film is produced 
on frames of various shapes; the film is illuminated through one 
side of the bottle, and photographed in color through the adjoining 
side. Authors consider the film as a sandwich formed of the two 
surface laminae and the interlamellar solution between them. Pa- 
per presents a ‘‘static’’ and a ‘‘dynamic’’ mechanism of thinning, 
and within these concepts treats stretching, viscous flow, evapora- 
tion, gravity convection, regeneration from the borders, and cor- 
relation with foams. Chapters are devoted to thinning of ‘‘rigid’’ 
films and of ‘‘mobile’’ films, to the hydrodynamic theory of mar- 
ginal regeneration, and to the various phenomena and aspects of 
black films. 

Finally, two-dimensional hydrodynamics and surface viscosity 
are discussed. The authors do not claim to have completed or ex- 
hausted the subject, but present a monograph on their experi- 
ments and theoretical deductions pertaining to liquid films, and in 
this process illuminate and clarify many aspects of this compli- 
cated and fascinating field. A valuable part of this work is the 
extensive bibliography, which covers the literature of liquid films 
and capillary phenomena from the earliest workers: Hooke, Newton, 
Plateau onward to about 1959, in chronological order, giving ac- 
curate and complete bibliographic data; this is a useful guide for 
collateral reading for those interested in further study. 

K. J. DeJuhasz, USA 


1964. Acrivos, A., Shah, M. J., and Petersen, E. E., On the 
flow of a non-Newtonian liquid on a rotating disk, J. Appl. Phys. 
31, 6, 963-968, June 1960. 

Possibility of producing uniform films by applying non-New- 
tonian fluids to a rotating disk has been investigated theoreti- 
cally. 

Using the solutions obtained in closed form it is possible to 
predict the variation of the surface contour of a liquid film in time 
and to determine the shape of initial contour which, when rotated, 
would give a uniform film of desired thickness. 

It is concluded that any departure of rheological properties from 
Newtonian behavior involves difficulties in obtaining a uniform 


film on the rotating disk. Z. Bychawski, Poland 


1965. Southorn, W. A., The torsiometer—an instrument for the 
study of gels considered as elastic solids, J. Sci. Instrum. 37, 8, 
292-296, Aug. 1960. 

A new instrument has been developed for studying c'\anges in 
development of structure in the weak hydrogels produced when 
natural rubber latex from Hevea braziliensis is coagulated. The 
instrument records on a chart the progressive changes in torque 
required to give a fixed small value of deformation in an annular 
sample. The machine can be used for gel systems other than rub- 
ber, and may therefore have applications in other fields. Results 
may be expressed directly as a modulus of rigidity for materials 
with properties approximating to those of an elastic solid. For 
viscoelastic materials the modulus is a complex function including 
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viscosity components. The range of sensitivity of the instrument 
is from 1 to 100,000 dyn/cm’. 
From author’s summary 


Hydraulics 


(See also Revs. 1948, 1949, 1983, 1984, 2036, 2041, 2043, 2260, 
2261, 2264, 2277, 2278) 


1966. Chabert, J., The Sixth Congress on Hydraulics and Hy- 
draulic Structures (in French), Houille Blanche 15, A, 462-469, 
July/Aug. 1960. 

The Congress, which was held in Padova from May 25th, to May 
28, 1959, had two main themes: 

(a) River hydraulics (channel stability, river training and regu- 
larization bedload movement, hydrology. 45 papers were submitted 
covering this theme. 

(b) Spilling structures for reservoirs and artificial lakes. 15 
papers were presented, of which 4 were mainly concerned with 
shaft spillways. 

The author gives a composite account of some of the papers and 
describes visits to the Voltabarozzo Large Models Laboratory and 
the Model Research Center at Nove, near Vittorio Veneto. 

From author’s summary 


1967. Steller, K., Remote control of water turbine regulator ac- 
cording to the upper water level (in Polish), Arch. Budown Maszyn 
6, 3, 427-439, 1959. 

Author gives the operating principle of a floater-pneumatic de- 
vice for the remote control of water turbines according to the level 
of upper water. By analyzing the control loop and making line- 
arizing assumptions about the nature of several experimental coef- 
ficients he derives a simple second-order time-dependent ordinary 
differential equation for the displacement of the floater. By use 
of a Laplace transform he solves this equation for a step function 
of upper water level displacement. Finally, comparison is given 
between calculated and measured time behavior of the system in a 
gtaph which seems to indicate adequate agreement. 

Author seems to be aware of the limitations of his analysis due 
to simplifications introduced in his premises. This reviewer is 
not convinced that a similar good agreement with experimental 
curve could not have been obtained in this simplified case by a 
proper curve fitting technique. B. Zarwyn, USA 


1968. Vasil’ chenko, G. V., Determination of pressures in angu- 
lar turns of pressure water syphons (in Russian), Sb. Nauchn. 
Rabot. Belorussk. Politekbn. In-ta no. 59, 61-68, 1958; Ref. Zh. 
Mekb, no. 9, 1959, Rev. 10101. 

A hydrodynamic calculation is furnished for the pressure in pres- 
surized water syphons. This is based on the use of the equations 
of motion for a continuous medium in the region of the boundary 
layer; a formula to account for the fall of pressure on the outer and 
inner faces of the axial plane of the flow in consequence of the 
action of centrifugal forces is put forward. The possibility is in- 
dicated of the application of the hydraulic computations proposed 
by the author to the design of pressurized syphons for hydroelec- 
tric stations. There are printer’s errors in the paper. 

V. V. Musatov 
Courtesy Referativnyi Zhurnal, USSR 


1969. Eastwood, W., and Sarginson, E. J., The effect of a tran- 
sition curve on the loss of head at a bend ina pipeline, Proc. Inst. 
Civ. Engrs. 16, 129-142, June 1960. 

90° bends of 2-in. square cross section made of Perspex with 
different spirals on entry and exit side were investigated at Rey- 





nolds numbers 5000 ... 50,000. The loss expressed in equivalent 
length is approximately independent of velocity and also the in- 
fluence of mean radius r is very small if r is greater than 4 widths 
of the tube. Values of friction factor for circular bends are lower 
than found by other investigators, i.e. 0.1 with r = 18 in., Re = 
25,000 in. and 0.18 with r = 3 in., Re = 6000. Reduction due to 
transition curves is in some cases a little over 20%. Diagrams 
showing Pitot-tube velocity readings in different cross sections 
are included. O. Mastovsky, Czechoslovakia 


1970. Sel’myanskii, V. L., A case of irregular motion in cylin- 
drical water conduits (in Russian), Trudi Azerb. Politekbn. In-ta 
no. 3, 121-127, 1958; Ref. Zb. Mekb. no. 9, 1959, Rev. 10124. 

It is asserted that in the case of an irregular motion of a liquid 
in pressureless closed water conduits, able to deal with a dis- 
charge equal to the maximum possible in conditions of regular 
flow, a form of free surface is produced which was not taken into 
account in the general analysis of forms of free surfaces carried 
out for the given equipment by the abstractor [Gidrotekbn. Stroit. 
nos. 10, 11, (1945)]; forms for the curves of the free surface for 
this particular case are put forward by the author. Actually this 
form on examination is a special case of the given general solu- 
tion, where an increase of the discharge is accompanied by a de- 
crease in a region of the depth, located between the upper and the 
lower normal depths; when the discharge in the conduit attains a 
magnitude equal to the maximum possible in conditions of regular 
motion this region disappears. M. E. Faktorovich 

Courtesy Referativnyi Zhurnal, USSR 


1971. French, J. L., Tidal flow in entrances, U. S. Army, Corps 
of Engrs., (Committee on Tidal Hydraulics) Tech. Bull. no. 3, 61 
pp-, Jan. 1960. 

This report considers two problems, (a) the velocity distribution 
for flow from an ocean or similar extensive body of water into a 
uniform rectangular-shaped channel with and without jetties at the 
entrance, and (b) as in above geometry but with flow in opposite 
direction. The only consideration to tidal flow is made in stating 
that after the turning of the tide and when steady conditions may 
be assumed, the two analyses may have application in describing 
the velocity distribution. In neither case is gravity flow consid- 
ered. In (a) potential theory with free streamline flow is used to 
describe the flow conditions. It is pointed out that the free stream- 
line is unnatural and that the flow gradually fills the full channel 
width downstream. Near the entrance the given results may be 
useful. In (b) the two-dimensional jet theory developed by Follmien 
is adapted for these conditions. The coefficient relating mixing 
length to distance from aperature is estimated for flow of water 
and is extrapolated, through its apparent asymptotic behavior, to a 
Reynolds number suitable for flow in a natural channel. 

While the results of this report will have quite limited applica- 
tion, useful graphs and tables of functions are given to facilitate 
use of the theory. In the preface it is noted that the report was 
submitted to the Tidal Hydraulics Committee in 1951. 

H. G. Farmer, Jr., USA 


1972. Gostunskii, A. N., Natural parabolic channel (in Russian), 
Gidrotekh, Stroit. 29, 8, 41-44, Aug. 1959. 

Exponential relationships are derived for surface width, maxi- 
mum depth, and mean velocity of a regular channel carrying a bed- 
forming water discharge at a certain longitudinal slope. Constants 
are derived from T. Christen data of 1903 for 210 cross sections 
of different rivers. Practical form of design cross section is ob- 
tained for any side slope at shores. 

S. Kolupaila, USA 
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1973. Kermeen, R. W., Experimental investigations of three- 
dimensional effects on cavitating hydrofoils, California Inst. 
Tech., Engng. Div. Rep. no. 47-14, 61 pp., Sept. 1960. 

An investigation in the High Speed Water Tunnel of the hydro- 
dynamic characteristics of a family of three-dimensional sharp- 
edged hydrofoils is described. Four rectangular planform, 6-degree 
wedge profiles with aspect ratios of 4.0, 2.0, 1.0, and 0.5 were 
tested over a range of cavitation numbers from noncavitating to 
fully cavitating flow. The effects of aspect ratio on the flow and 
cavity configurations and on the lift, drag, and pitching moment 
are discussed. Where data were available the results have been 
compared with the two-dimensional case. 

From author’s summary 


1974. Cumberbatch, E., Accelerating, supercavitating flow 
past a thin two-dimensional wedge, California Inst. Tech., Engng. 
Div. Rep. no. 47-13, 20 pp., June 1960. 

The effect of a small time-varying velocity superimposed on a 
steady two-dimensional flow past a thin wedge with a trailing 
cavity is considered. The problem is linearized and a solution is 
obtained in terms of the acceleration potential using conformal 
mapping techniques. The condition that the cavity area remains 
constant during the motion is applied. The time variation of the 
cavity length and the drag are obtained by graphical methods for 
the particular case of a superimposed sinusoidal time-varying 
velocity. The cavity length is seen to vary quite considerably for 
the example chosen but the variation in the drag is smaller. 

From author’s summary 


1975. Naude, C. F., and Ellis, A. T., On the mechanism of 
cavitation damage by non-hemispherical cavities collapsing in 
contact with a solid boundary, California Inst. Tech., Hydrody- 
namics Lab. Rep. no. E-108.7, 22 pp., July 1960. 

A perfect fluid theory, which neglects the effect of gravity, and 
which assumes that the pressure inside a cavitation bubble re- 
mains constant during the collapse process, is given for the case 
of a nonhemispherical, but axially symmetric cavity which col- 
lapses in contact with a solid boundary. The theory suggests the 
possibility that such a cavity may deform to the extent that its 
wall strikes the solid boundary before minimum cavity volume is 
reached. High-speed motion pictures of cavities generated by 
spark methods are used to test the theory experimentally. Agree- 
ment between theory and experiment is good for the range of ex- 
perimental cavities considered, and the phenomenon of the cavity 
wall striking the solid boundary does indeed occur. Studies of 
damage by cavities of this type on soft aluminum samples reveals 
that pressures caused by the cavity wall striking the boundary are 
higher than those resulting from a compression of gases inside the 
cavity, and are responsible for the damage. 

From authors’ summary 


1976. Astrup, N. C., Cavitation erosion on screw propellers, 
Acta Polytech. Scandinavica ME 7, 16 pp., 1960. 

As an introduction the cavitation is defined and explained phys- 
ically. Erosion on ship propellers is described and some photo- 
graphs are given. The mechanics of cavitation is treated, reference 
to different experiments in hydraulic research and to mathematical 
theory being made. Cavity shapes are defined hydrodynamically, 
and the appearance on the model screws are outlined and illustrated 
by photographs from cavitation tunnels. 

Views are given on which type of cavitation in the water will 
give erosion on propeller blades, and an assumption is made on the 
effect of combined sheet and burbling cavitation. Principles are 
developed for design and for precautions to be made in order to 
avoid serious Cavitation erosion. 

From author’s summary 





1977. Kosolapov, A. T., The dynamics involved in the devel- 
opment of a cavitational cloud and its action on solid bodies (in 
Russian), Application of ultrasonics to the investigation of mat- 
ter, no. 6, Moskva, 1958, 143-153; Ref. Zh. Mekh. no. 9, 1959, 
Rev. 9845. 

Paper consists of a study of cavitational phenomena in glycer- 
ine, vaseline oil, water, water solutions of sugar and sodium chlo- 
ride and other liquids during the propagation of ultra sound (with 
a frequency of 30 hertz). The cavitation destruction is investi- 
gated of monocrystals of different materials immersed in liquid in 
which no substances were dissolved (crystals of sodium chloride 
and potassium aluminate in transformer oils, lithium fluoride and 
benzophenone in water, and so forth). The direction and velocity 
of motion of the bubbles in the ultrasonic field are determined by 
their dimensions. As the result of the accumulation of bubbles in 
the antinode of pressure, a cavitation cloud is produced in which 
a process of coalescence of the bubbles takes place followed by 
their ejection. The surface of the liquid above the cavitation 
cloud swells up as the consequence of the formation of a pressure, 
quite distinct from the radiation pressure of ultra sound of low 
frequency. Maximum swelling was observed in a solution of sodium 
chloride, while the most stable proved to be a soap solution. When 
a large-sized bubble rose into the cloud it was possible to observe 
the individual ejection of drops from the surface of the liquid. The 
cavitation cloud possesses a marked capacity for destruction. In 
addition to the appearance of pits on the faces of the crystals rem- 
iniscent of the figures, destruction of the aluminum foil in the re- 
gion of the cavitation cloud was observed. 

B. B. Kudryavtsev 
Courtesy Referativnyi Zhurnal, USSR 


incompressible Flow 


(See also Revs. 1969, 1971, 2016, 2043, 2061, 2097, 2098, 2113, 
2114, 2164, 2188, 2261) 


Book—1978. Milne-Thomson, L. M., Theoretical hydrodynam- 
ics, 4th ed., New York, The Macmillan Company, 1960, xxi + 660 
pp- $11. 

This very distinguished and popular work, first published in 
1938, incorporates a number of additions and improvements as 
compared with the third edition, reviewed in 1956, AMR 9, Rev. 
3970, such as: more complete treatments of gravity flow with free 
surface, of surface waves, of comparison theorems for some flows. 
As in previous editions, the greatest emphasis is placed on topics 
that may be treated by analytic function theory. Well over half the 
book is devoted to discussion of two-dimensional inviscid incom- 
pressible flows; here we are provided with an excellent presenta- 
tion of a course in complex variables, particularly conformal map- 
ping, all in the terminology of the fluid mechanicist. The reader 
of the book acquires two skills, with one effort. 

Literature references are mostly to recent work where more de- 
tails may be found. In this respect one might wish that this list of 
references be extended in future editions to encompass works 
where the ideas discussed are further developed. 

G. Horvay, USA 


1979. Steiger, M. H., and Bloom, M. H., Axially symmetric free 
mixing with swirl, Polyt. Inst. Brooklyn, Dept. Aerospace Engng. 
Appl. Mech. TN 60-163; PIBAL Rep. no. 628, 24 pp., Nov. 1960. 

In this note the momentum integral method is employed to inves- 
tigate the problem of laminar free mixing with moderate swirl. 
Nonsimilar solutions, in closed form, for incompressible and com- 
pressible flow are derived for both the swirling wake and jet. It is 
shown that swirl in the jet decays at a faster rate than in the 


wake and for both cases the swirl decay is faster than the de- 
crease in streamwise velocity defect. An analysis by which large 
swirl can be treated is given in an appendix. 

From authors’ summary 


1980. Kearsley, E. A., Bounds on the dissipation of energy in 
steady flow of a viscous incompressible fluid around a body rota- 
ting within a finite region (in English), Arch. Rational Mech. Anal. 
5, 4, 347-354, 1960. 

Upper and lower bounds to the torque on a steadily rotating body 
of revolution are calculated from the full nonlinear Navier-Stokes 
equations. These bounds may be computed whenever the corre- 
sponding linearized Stokes-flow solution is known, and they pro- 
vide rigorous error limits to the torque which is calculated by neg- 
lecting the inertia terms. The upper limit is valid only when a 
modified Reynolds number is less than unity, but this condition 
can be relaxed by improving the inequalities used. 

J. N. Hunt, England 


1981. Ghildyal, C. D., Unsteady motion of a viscous liquid con- 
tained between two infinite coaxial cylinders r = a and r = b (in 
English), ZAMM 39, 12, 473-476, Dec. 1959. 

A transform method involving Bessel functions is used to de- 
termine the change in velocity of a viscous homogeneous incom- 
pressible fluid contained between two infinite coaxial circular cyl- 
inders when an impulsive couple is applied to the inner cylinder, 
the fluid initially moving steadily with inner cylinder fixed and 
outer cylinder rotating with constant angular velocity. 

Variation of the transient velocity component with radial dis- 
tance is discussed, and the couple exerted on the inner cylinder is 


determined. E. E. Jones, England 


1982. Borg, S. F., and Russomano, R., Stagnation point pres- 
sures on symmetrical blunt-nosed bodies entering an infinite in- 
compressible ocean (in English), ZAMM 39, 5/6, 246-247, May/ 
June 1959. 

The analysis given in an earlier paper [S. F. Borg, ‘Some con- 
tributions tothe wedge water entry problem,’’ Proc. Soc. Civ. 
Engrs. (Engng. Mech Div.), Apr. 1957; AMR 10(1957), Rev. 3361] 
on the same subject by one of the authors is briefly outlined. 
Making use of time-dependent coordinates and a ‘‘reduced’’ veloc- 
ity variable, the surface entry of wedges (and cones) can be re- 
duced to a single potential flow field. The boundary conditions 
which must be satisfied on the wedge and on the free surface (neg- 
lecting gravity and surface tension) are given. By disregarding 
the condition that the pressure is constant at the surface, classi- 
cal irrotational solutions can be applied. This simplification also 
allows extension to the entry of blunt-nosed shapes and a formula 
is given for the approximate stagnation pressure coefficient in 
terms of the aspect ratio, defined as the depth of immersion di- 
vided by the length of the water line at the undisturbed level. 

Reviewer believes that a comparison of the pressure distribution 
over a wedge with that obtained by more exact methods would be 
useful in indicating the limitations of the approximation. 

G. H. Lean, England 


1983. Dumitrescu, D., lonescu, V., and Craciun, C., The flow 
of heavy fluids with free streamlines in a vertical plane (in Ger- 
man), Acad. Republ. Pop. Romine, Rev. Mecan. Appl. 5, 4, 457- 
482, 1960. 

Paper contains interesting results obtained recently by the au- 
thors, concerning potential flows with gravity. The method which 
is inspired from that developed by H. Poncin [‘'Recherches sur le 
mouvement des fluides pesant dans un plan vertical,’’ Paris, 1932] 
is one of successive approximations, the first approximation being 
the potential flow without gravity. The first part of the paper in- 
cludes the basic equations of the problem. The convergence of 
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the successive approximations is considered in the second part. 

Method is applied w the flow over a sharp-crested weir, at 
Froude number = 10. G. D. Ionescu, Roumania 

1984. Kostychev, G. |., On the potential flow about two bodies 
by a plane flow of an incompressible liquid (in Russian), Trudi 
Kazansk. Aviats. In-ta 33/34, 3-6, 1958; Ref. Zh. Mekh. no. 9, 
1959, Rev. 9884. 

In order to solve this problem the author recommends that, as 
the first step, the exterior of one of the bodies shall be reflected 
onto a semi-plane and in the next step examine the flow about a 
profile situated near the plane boundary. No examples are given 
of the calculations in question. G. Yu. Stepanov 

Courtesy Referativnyi Zhurnal, USSR 


1985. Bloom, M. H., and Steiger, M. H., Perturbed boundary 
layer solutions applied to the wall jet and Blasius profile, AFOSR 
TN 60-1340 (Polyt. Inst. Brooklyn, Dept. Aerospace Engng. Appl. 
Mech., PIBAL Rep. no. 471), 33 pp., Oct. 1960. 

In this paper two types of first-order perturbation solutions are 
investigated. In the first limiting case it is assumed that the 
zero-order solution is that of a wall jet with zero outer-velocity, 
and the first-order correction considers the effect of a small outer 
streamwise flow. The special case of the constant velocity is 
treated in detail. In the second limiting case the constant pres- 
sure Blasius solution is taken as the zero-order solution and the 
first-order correction is a wall jet type of flow. This investigation 
considers both two-dimensional and axially symmetric flows. 

From authors’ summary 


Compressible Flow (Continuum and 


Noncontinuum Flow) 


(See also Revs. 1978, 2017, 2022, 2025, 2026, 2034, 2076, 2086, 
2120, 2148, 2160, 2172, 2182, 2211, 2212, 2214, 2215, 2220, 
2226, 2227, 2228) 


1986. Dorfman, A. Sh., and Saykovsky, M. |., Thermally insu- 
lated flow of viscous gas in diffusor (in Russian), Teploenergetika 
no. 6, 77-82, June 1960. 

The flow of thermally insulated gas is investigated. The method 
of calculating the parameters of flow and the losses in diffusor is 
presented, From authors’ summary 

1987. Bader, W., Plane flow (in German), ZAMM 39, 3/4, 163- 
164, Mar./Apr. 1959. 

Author presents approximate solution of the equations for com- 
pressible, inviscid plane flow past a body which is based on a co- 
ordinate system that uses the stream function and velocity poten- 
tial of the associated incompressible flow. 

P. R. Garabedian, USA 


1988. Meyer, R. E., The analytical theory of characteristics of 
inviscid gas dynamics; Part 1, Plane waves of finite amplitude, 
Brown Univ., Div. Appl. Math., TR 22 (Contract Nonr-562 (07)) 
(NR-062-179), 46 pp., Mar. 1959. 

This is the first of several articles dealing with certain aspects 
of the theory of characteristics in nonlinear hyperbolic problems, 
aiming, in particular, at the construction of solutions for physical 
boundary conditions. The survey attempts to present a connected 
account of some recent work, and is directed toward developing ef- 
fective arialytical methods from a systematic study of flow struc- 
ture. Present report considers the theory of one-dimensional un- 
steady homentropic gas flow as an introduction to ideas forming 
basis of the mathematical theory. G. Power, England 
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1989. Bratt, J. B., Miles, C. J. W., and Johnson, R. F., Meas- 
urements of the direct hinge-moment derivatives at subsonic and 
transonic speeds for a cropped delta wing with oscillating flap, 
Aero, Res. Counc., Lond., Rep. Mem. 3163, 22 pp., 1960. 

Measurements of the direct hinge-moment derivatives at subsonic 
and transonic speeds have been made for a cropped delta wing of 
aspect ratio 1.8 with an oscillating full-span flap. The measure- 
ments were obtained with new derivative apparatus fitted to the 
National Physical Laboratory 94-in. High Speed Tunnel, and some 
account is given of the estimation of apparatus errors. 

The effect of amplitude of oscillation & and frequency parameter 
@ on the derivatives has been investigated; a maximum value for w 
of 0.25 at M = 1.0 is attained. 

A comparison of the measured derivatives with theory shows 
satisfactory agreement for the damping and reasonable agreement 
for the stiffness at subsonic speeds, At supersonic speeds (M = 
1,1) large discrepancies occur, 

From authors’ summary 


1990. Czarnecki, K. R., and Jackson, Mary W., Effects of cone 
angle, Mach number, and nose blunting on transition at supersonic 
speeds, NASA TN D-634, 31 pp., Jan. 1961. 

Transition characteristics were determined for a group of smooth, 
blunt-nosed cones varying from 27° to 60° in included angle. 

Tests were conducted for Mach numbers ranging from 1.61 to 2.20 
and Reynolds numbers per foot ranging from about 1.5 x 10° to 8.0 x 
10°. Mach number effects were small for the small bluntnesses but 
increased for the larger bluntnesses. The strongest effect was ip 
the Mach number range 1.61 to 1.82. An increase in nose bluntness 
caused a decrease in transition distance and transition Reynolds 
number. This effect was strongest at the lowest Mach number and 
tended to become weaker with increase in Mach number. An in- 
crease in cone angle for the blunt configurations with approxi- 
mately the same values of nose radius caused a reduction in tran- 
sition distance and transition Reynolds number at a constant Mach 
number. From authors’ summary 

1991. Morkovin, M. V., Note on the assessment of flow disturb- 
ances at a blunt body traveling at supersonic speeds owing to flow 
disturbances in free stream, ASME Trans. 82E (J. Appl. Mech.), 2, 
223-229, June 1960. 

Paper discusses interaction of nonuniformities in field ahead of 
a missile and its detached shock. Shock is considered to be nor- 
mal and fluctuation in free-stream properties sinusoidal, If the in- 
fluence of the body is neglected it is found that the significant 
disturbances downstream of the shock are due to sound transmis- 
sion, 

Author then demonstrates that resonance will not occur in the 
subsonic field between the shock and the body whether the body 
itself is oscillating or not. 

R. A. A. Bryant, Australia 


1992. Fraser, H. R., Supersonic inlet dynamics, J. Aero/Space 
Sci. 27, 6, 429-436, June 1960. 

Paper presents a method for determining the transfer function of 
the inlet duct which forms the feedback loop of a system composed 
of a fixed-inlet duct with variable by-pass. The latter is control- 
led by duct Mach number ahead of the by-pass station. 

The duct transfer function based on one-dimensional ‘‘lumped- 
constant’”’ analysis [Delio, Gene J. and Schwent, Glennon V. 
‘*Transient behavior of lumped-constant systems for sensing gas 
pressures,’’ NACA TN 1988, Dec. 1949] and response characteris- 
tics are obtained by applying small-perturbation theory to the de- 
rived linear differential equation of the second order. The result- 
ing equations describe duct natural frequency as a function of duct 
areas and volumes, and damping ratio as a function of the slope of 
the steady-state mass flow, pressure-recovery curve. 





Tests were made on a fixed-geometry, sugar-scoop inlet model in 
the 10 x 10- and 8 x Gft supersonic tunnels at NASA Lewis Flight 
Propulsion Laboratory and further flight tests on the F8N-3 air 
plane. Calculated and measured values of damping ratios and nat- 
ural frequencies agree to within 20 per cent, but below the Mach 
design number the agreement was better. Results in flight were, 
however, very near to calculated values. 

From author’s summary by M. Horejsi, Czechoslovakia 


1993. Hastings, S. M., and Chones, A. J., Supersonic aerody- 
namic heating of a yawed sphere-cone wind-tunnel model, U.S. Nav. 
Ord. Lab, Rep. 6812 (Aeroballistic Res. Rep. no. 91), 12 pp. + 
tables, June 1960. 

The steady-state pressure and heat-transfer distributions on a 
sphere-cone configuration with laminar boundary layer have been 
determined in a wind tunnel at yaw angles 0° and 6 , and at nomi- 
nal Mach numbers 3 and 5. Comparison of the 0° yaw local heat- 
transfer rates with those of the windward body streamline at 6° yaw 
shows a maximum increase for corresponding body stations of ap- 
proximately 100 per cent. The 0° yaw heat-transfer results show 
good agreement with the recent theory of Powers and Krahn, 

From authors’ summary 


1994. Lansing, D. L., Calculated effects of body shape on the 
bow-shock overpressures in the far field of bodies in supersonic 
flow, NASA TR R-76, 37 pp., 1960. 

Author reviews theory for supersonic flow past slender bodies 
developed by Whitham [AMR 6(1953), Rev. 961], from which far 
field pressure jump across bow shock may be estimated. Magni- 
tude of pressure jump is proportional to fineness ratio of body, but 
also depends on body shape. Paper provides useful method of cal- 
culating effect of body shape on pressure jump for bodies of arbi- 
trary shape, but shows that in general this effect is of second 
order. J. H. Horlock, England 


1995. Yur’ev, |. M., Analysis of streamlined bodies of revolu- 
tion subject to supersonic flow (in Russian), Inzhener. Sbornik 
Akad, Nauk SSSR 27, 38-44, 1960. 

Using a method established in 1950 for plane motions [‘‘Approxi- 
mate integration of the equations of the supersonic two-dimensional 
irrotational flow of gases,’’ Centr, Aero. Gidr. Inst., Moscow, 

1951] applied subsequently to axisymmetrical motions [‘‘On the 
linearized theory of the supersonic flow of gases around bodies of 
revolution’’, Prik/. Mat. Mekb. 3, 1955, and ‘‘On the second-order 
solution of the problem of the axisymmetrical flow of gases, Prikl. 
Mat. Mekb. 5, 1956], this paper gives a more accurate theory of the 
supersonic flow around bodies of revolution. Results pertaining to 
the pressure distribution are in good agreement with those obtained 
by A. A. Dorodnitzin [Calculation of the pressure distribution on 
bodies of revolution in supersonic flow’’, Sbornik Teoreticesk. 
Rabot po Aerodinamike, Oborongiz 1957, pp. 116-126] and by A. A.. 
Nikolski [‘‘Supersonic axisymmetric conical flows of rarefield 
gases’’, Sbornik Teoreticesk.Rabot po Aerodinamika, Oborongiz 
1957, pp. 43-55]. V. N. Constantinescu, Roumania 


1996. Woolard, H. W., An approximate analysis of the two-dim- 
ensional, supersonic flow past a plane wall with supercritical heat 
addition in a normal plane, Johns Hopkins Univ., Appl. Phys. Lab. 
Sec. T, CM-954, 64 pp., July 1959. 

An analysis is performed to determine approximately the flow 
field and the normal forces acting for the two-dimensional, super- 
sonic, zero-angle-of-attack flow about a flat plate with supercrit- 
ical heat addition (i.e., with thermal choking downstream) at a nor- 
mal finite-height heater plane on one side of the flat plate. The 
results of this analysis have possible application to the design of 
an external thrust and/or lift-producing device for airborne super- 
sonic vehicles, 
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For the assumed flow model, charts for the determination of the 
pertinent flow-field parameters and the normal-force coefficients as 
a function of free-stream Mach number and a heat addition para- 
meter are presented for an ideal gas with a constant gamma of 7/5, 
and for Mach numbers ranging from 2 to 7. 

From author’s summary 


1997. Bowman, J. S., Jr., and Grantham, W. D., Low-speed 
aerodynamic characteristics of a model of a hypersonic research 
airplane at angles of attack up to 90° for a range of Reynolds num- 
bers, NASA TN D-403, 61 pp., Sept. 1960. 

Static force tests have been made at low subsonic speeds for a 
model of a hypersonic research airplane in the Langley high-speed 
7- by 10-foot tunnel to determine the aerodynamic forces and mo- 
ments up to an angle of attack of 90° for a range of Reynolds num- 
bers. The Reynolds numbers, based on the mean aerodynamic 
chord, ranged from 740,000 to 1,900,000, which correspond to dy- 
namic pressures from 15 to 100 lb/sq ft (Mach numbers from 0.10 
to 0.27). The model was tested in the clean configuration with 
various horizontal-tail settings, horizontal tail off, lower rudder 
off, fuselage alone, and with various size strakes and slats on the 
nose of the model. Representative results of the present investi- 
gation are presented in plotted form, and all the data obtained are 
presented in atable. Appreciable effects on side force, yawing 
moment, and pitching moment are indicated by changes in Reynolds 
number for angles of attack of 40° to 90°. 

From authors’ summary 


1998. Bray, K. N. C., and Makin, B., Recombination of oxygen 
in a nozzle: Comparison with experimental results for air from Gen- 
eral Electric Research Laboratory, Univ. Southampton, Dept. Aero. 
Astron. Rep. 143, 26 pp., Sept. 1960. 

Results are presented from calculations on the effects of atomic 
recombination on the flow of an ideal dissociating gas through a 
hypersonic nozzle. These results are compared with data from 
shock-tube wind-tunnel experiments on air published by the Gen- 
eral Electric Research Laboratory for similar conditions. 

Qualitative agreement is found between the theoretical and ex- 


perimental results. From authors’ summary 


1999. Bezhanov, K. A., On the theory of diffraction of shock 
waves (in Russian), Appl. Math. Mech. (Prikl. Mat. Mekh.) 24, 4, 
718-722, 1960. (Pergamon Press, 122 E. 55th St., New York 22, 
N.Y.) 

The problem of the linearized diffraction field of a progressive 
shock wave in presence of a small wedge-like deflection of an 
otherwise straight wall is formulated along the lines of Lighthill 
[Proc. Roy. Soc. (A) 198, p. 454, 1949; AMR 3(1950), Rev. 2716] 
and Ting and Ludloff [J. Aero. Sci. 19, p. 317, 1952; AMR 5(1952), 
Rev. 3474]. By suitable transformations the elliptic problem is re- 
duced to one of Riemann-Hilbert type over an upper half plane of 
complex variable z, with discontinuous boundary conditions on the 
real axis. The main new feature provides a careful analysis of the 
nonuniqueness of the solutions brought about by the presence of 
incompletely determined singularities at the two points of discon- 
tinuity on the boundary. Even when additional physical conditions 
of boundedness or integrability of the solution are prescribed there 
are four linearly independent solutions. The choice between these 
solutions is not based on first principles, mathematical or phys- 
ical, but on comparison with experiment. The solution which 
agrees well with experiments is that of Lighthill and Ting and 
Ludloff, M. V. Morkovin, USA 


2000. David, H. G., and Ewald, A. H., Photographic observa- 
tions on shock waves in liquids, Austral. J. Appl. Sci. 11, 3, 317- 
320, Sept. 1960. 





A simple method of photographing shock waves in liquids and of 
observing the absorption spectra of solutions under the extreme 
pressure and temperature conditions of shock waves is described. 
A thin layer of argon, compressed and heated by a shock wave, is 
used as a high intensity, short duration (0.2 usec) flash source. 
The absorption spectra of the uranyl and neodymium ions are shown 
to be altered under these conditions. From authors’ summary 

2001. Kuznetsov, N. M., The structure of a shock wave in air 
taking account of the kinetics of chemical reactions (in Russian), 
Inzhener. Fiz. Zb. 3, 9, 17-24, Sept. 1960. 

Within the limits of accuracy of chemical reaction-rate constants 
known at the present time, the problem of the distribution of tem- 
perature and concentrations of components of dissociating air in 
the non-equilibrium region beyond the steep leading edge of a 
shock wave inrarefied air can be considerably simplified and can 
be solved completely without cumbersome calculations. The tem- 
perature in the non-equilibrium region is determined with sufficient 
accuracy only by the concentration of molecules of oxygen and 
nitrogen. The time for equilibrium to be reached is determined by 
the rate of dissociation of oxygen at low initial temperatures, and 
by the rate of dissociation of oxygen, nitrogen oxide and rate of 
the reaction NO + O—+ N + O, at high initial temperatures. Dis- 
sociation of nitrogen for values of reaction-rate constants assumed 
in the paper takes place by a chain mechanism with the formation 
of nitrogen oxide as an intermediate link. The distribution of con- 
centrations of nitrogen oxide beyond the wavefront can be obtained 
after determination of the temperature profile. The dependence of 
wave structure on two initial parameters, velocity and density of 
gas in front of the wave, can be represented graphically in the form 
of a single-parameter family of curves. 

From author’s summary 


2002. Riley, N., Interaction of a shock wave with a mixing re- 
gion, J. Fluid Mech. 7, 3, 321-339, Mar. 1960. 

Paper presents an analysis by means of Fourier transforms of 
the interaction of a shock wave with a semi-infinite layer of non- 
uniform flow in which there is vorticity. 

P. R. Garabedian, USA 


2003. Bremner, G. F., Dukowicz, J. K., and Glass, |. |., On the 
one-dimensional overtaking of a rarefaction wave by a shock wave, 
Univ. Toronto, Inst. Aerophysics TN 33, 33 pp., Feb. 1960. 

Theoretical. This is one of a long series of reports from the 
same laboratory dealing with one-dimensional wave interactions. 
Here authors show that a shock overtaking a rarefaction wave will 
always be reflected as a shock (or a compression wave that 
steepens into a shock) but may be transmitted as a shock or a rare- 
faction, depending on the relative strength of the initial waves. 

No suprises were found in the analytic results. 


W. C. Griffith, USA 


2004. Ziemer, R. W., Extended hypervelocity gas dynamic 
charts for equilibrium air, Space Tech. Lab., Inc., Physical Res. 
Lab., Los Angeles, Calif. (STL/TR-60-0000-09093), 38 pp., Apr. 
1960. 

The gas dynamic properties associated with a traveling normal 
shock, stationary normal shock, stagnation point, and reflected 
normal shock were computed for incident shock velocities of up to 
Mach 50. The computation, one of successive approximations and 
utilizing graphical thermodynamic data, has an estimated accuracy 
of 1 to 10%, with the major portion correct to within 5%. The pro- 
perties of density, pressure, temperature, internal energy and en- 
thalpy are plotted versus shock velocity for initial densities of 
10-! to 107° times atmospheric density and an initial temperature 
of 273.2°K. A Mollier diagram and an enthalpy-density cross plot 


are included. From author’s summary 
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2005. Burnat, M., On the conditions of simple wave formation, 
Bull. Acad. Polonaise Sci. (IV) 7, 10, 593-597, 1959. 

Paper concerns the establishment of the necessary and sufficient 
concitions for the existence of simple waves in a plane unsteady 
flow of a compressible, inviscid and non-thermoconductive fluid. 

A body of any one form is considered and the condition obtained is 
then particularized for a plane and for a profile y = (x) in trans- 
lation motion. For the latter case, the conclusion is drawn that 
when the translation is uniform, the flow is a simple wave provided 
that (p(x) = const. T. D. Oroveanu, Roumania 


2006. Troshin, V. |., Gas flow through an opening in a channel 
wall, Appl. Math. Mech, (Prikl. Mat. Mekb.) 23, 5, 1340-1345, 
1959. (Pergamon Press, 122 E. 55th St., New York 22, N. Y.) 

Chaplygin’s method is used to obtain an analytical expression in 
series form for the oblique, compressible, two-dimensional inviscid 
jet from a slot in a channel wall. No numerical results are given. 

G. Birkhoff, USA 


2007. Ryzhov, O. S., and Cherniavskii, S. lu., On the reflection 
of weak discontinuities from the throat of a Laval nozzle, App/. 
Math. Mech. (Prikl. Mat. Mekb.) 23, 1, 114-122, 1959. (Pergamon 
Press, 122 E. 55th St., New York 22, N.Y.) 

Based on his previous solution of the perturbation potential 
equation for the flow near the throat of a three-dimensional Laval 
nozzle with two planes of symmetry, author discusses conditions 
for existence of characteristic surfaces and their geometry. Sub- 
sequent analysis is concerned with the propagation of discontinu- 
ities in the derivatives of the velocity components (weak disconti- 
nuities) along the characteristic surfaces and the reflection of 
these discontinuities from the throat. By introducing a ‘‘ 
larity’’ transformation, the problem is reduced to the integration of 
a second-order partial differential equation in two variables. Sev- 
eral special cases of reflection are discussed. 

J. R. Moszynski, USA 


simi- 


2008. Esiev, M. K., Determination of the gas dynamic damping 
moment (in Russian), Some queries in mechanics (MVTU 88), 
Moskva, 1958, 121-143; Ref. Zb. Mekb. no. 9, 1959, Rev. 9952. 

An investigation is carried out on the damping moment of a gas 
jet under conditions in which Coriolis’ acceleration operates. The 
method of measuring the angle of lag in the driven elements of the 
apparatus in relation to the driving elements, which are under the 
action of a damping moment due to the flow of cold air, is placed 
in the forefront of the experimental determination of the damping 
moment. Numerous experiments carried out at different angular 
velocities of rotation of the apparatus show that the flow follows 
the rotation of the body of the apparatus from which the discharge 
emanates, both in the sonic and in the supersonic parts. Con- 
sequently the calculation value of the damping moment of a gas 
flow, in conditions suitable for Coriolis’ acceleration and not tak- 
ing into account the effect of suction of the surrounding air mass, 
can be determined by the formula M = mw/*, where m is the dis- 
charge per second, w is the angular velocity of rotation, / is the 
distance from the axis of rotation. V. N. Gusev 

Courtesy Referativnyi Zhurnal, USSR 


Boundary Layer 


(See also Revs. 1739, 1978, 1979, 1985, 2001, 2118, 2153, 
2166, 2184, 2185, 2190, 2274) 


2009. Meksyn, D., Retarded flow past a semi-infinite plane. 
Solution of a nonlinear ordinary differential equation (in English), 
ZAMM 40, 5/6, 229-235, May/June 1960. 





The partial differential equation of the laminar boundary layer 
for the function /(€,n), where € and 7 are taken along and normal 
to the boundary, /(&,n) being associated with the stream function 
of the boundary layer, can be reduced to a nonlinear ordinary dif- 
ferential equation in a(&) = (0?//dn?) nao [AMR 10(1957), Rev. 
1853]; this equation can be solved step by step [ZAMM 38(1958) 
p. 372; J. Aerospace Sci. 251958), p. 631]. 

The aim of this paper is to solve this equation in a power se- 
ties of € The main difficulty of the solution is that the equation 
in a(€) is divergent. To find the value of a(&), corresponding to 
the convergent equation from which the divergent equation is ob- 
tained, use is made of Euler’s transformation. 

The method of solution is applied to the case of a retarded flow 
past a semi-infinite plane; the result obtained is in rather close 
agreement with Gortler’s solution by means of his new power 
series. M. Kawaguti, Japan 


2010. Albring, W., Transformation of impulse equations for tur- 
bulent boundary layer flow for bodies of rotation to those for plane 
bodies (in German), ZAMM 40, 1/3, 38-40, Jan./Mar. 1960. 

A simple transformation is pointed out which changes the inte- 
grated boundary-layer momentum equation for rotationally symmet- 
ric constant property turbulent flow into the corresponding equa- 
tion for plane flow, assuming that the velocity profile can be ex- 
pressed by an exponential function with a known exponent. The 
reading of the paper is made difficult by the fact that the notation 
used is not explained. E,. R. G. Eckert, USA 


2011. Kurylowich, G., The applicability of a sine series veloc- 
ity profile in a two-dimensional incompressible laminar boundary 
layer, Univ. Toronto, Inst. Aerophys. TN 29, 14 pp. + charts, July 
1959. 

An account is given of the adaptability of a sine velocity profile 
by developing a solution similar to the fourth-degree expansion of 
Pohlhausen. The trigonometric results are presented in tabular 
form for use in the determination of flow quantities in two-dimen- 
sional boundary layers and a comparison is made with Pohlhausen 
and Thwaites. Finally, the results are used in the analysis of the 
flow over an infinite cylinder. From author’s summary 

2012. Limberg, H., Turbulent flow in the inlet to a channel (in 
German), Maschinenbautechnik 8, 12, 650-655, Dec. 1959. 

Method of Szablewski [Ing. Arch. 21, 1953; AMR 7(1954), Rev. 
2901] is applied to flow development at the inlet to a two-dimen- 
sional straight channel. Computation procedure includes use of 
momentum equation and logarithmic velocity profile. Results are 
presented for range of Reynolds number from 3 x 10° to 5 x 10°. 
Agreement is shown with one profile measured by Nikuradse. 

W. D. Baines, Canada 


2013: Davies, D. R., On the calculation of eddy viscosity and 
heat transfer in a turbulent boundary layer near a rapidly rotating 
disk, Quart. J. Mech. Appl. Math. 12, 2, 211-221, May 1959. 

The distribution of the radial component of Reynolds shearing 
stress is calculated in the mrbulent boundary layer over a heated 
disk, rotating sufficiently rapidly for the flow to be assumed turbu- 
lent everywhere except in a small region near the axis. The 
method used is to integrate the equations of mean flow assuming 
the + power-law profiles suggested by von Karman. Reynolds 
analogy is used to calculate the heat diffusivity in a thin region 
near the surface of the disk and approximate similarity with flat 
plate flow is assumed to extend the results through the remainder 
of the boundary layer. The rate of heat transfer from the disk, in 
the case of air, is found by a method previously used by the author 
and Bourne for a flat plate kept at constant temperature. Agree- 
ment of the theoretical results with the experiments of Cobb and 
Saunders is good. R. P. Pearce, Scotland 
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2014. Bidwell, J. M., Use of the roughness criterion to refute 
roughness as the cause of reported transition reversal, J. Aero- 
space Sci. 27, 8, 622-623 (Readers’ Forum), Aug. 1960. 

Experiments have shown that transition Reynolds number at 
first increases and then rapidly decreases with increasing heat- 
transfer rate to wall. Author calculates the critical surface rough- 
ness necessary to cause transition under conditions of heat trans- 
fer to wall and concludes that this is much greater than the rough- 
ness present in the experiments. Thus a previous suggestion at- 
tributing the fall of transition Reynolds number to the increasing 
effects of surface roughness is refuted. 

N. C. Lambourme, England 


2015. Donnelly, R. J., and Fultz, D., Experiments on the sta- 
bility of spiral flow between rotating cylinders, Proc. Nat. Acad. 
Sci. 46, 8, 1150-1154, Aug. 1960. 

The increase in stability obtained by superposing on the rota- 
tional flow an axial Poiseuille-type flow was measured with the 
outer cylinder at rest. The critical Taylor number for rotation as 
function of the Reynolds number for the axial flow was found to 
closely parallel the variation calculated by Chandrasekhar [Proc. 
Nat. Acad. Sci. 1, 141-143, Jan. 1960]. 

G. E. Nitzberg, USA 


2016. Shen, S. F., Some considerations of the laminar stability 
of incompressible time-dependent basic flows, U. S. Nav. Ord. 
Lab., White Oak, Md., NAVORD Rep. 6654 (Aerodynamics Res. 
Rep. 61), 19 pp., Sept. 1959. 


. og: ° . ‘ > ad ° 
The classical stability criterion lim v = 0 (v perturbation veloc- 
t+oo 


ity) is inappropriate for the study of time-dependent basic flows 
because it gives the stability of the limiting flow lim U (U basic 


too 
flow velocity) if existing alone. Therefore a new ‘momentary sta- 
bility criterion’’ is proposed. This criterion is applied to seme 
kinds of boundary-layer flow. It is shown that acceleration has a 
strong stabilizing effect and, inversely, deceleration a destabiliz- 
ing effect. The practical importance of the investigation is self- 
evident. L. S. Rintel, Israel 

2017. Van Driest, E. R., and Blumer, C. B., Effect of rough- 
ness on transition in supersonic flow, AFOSR TN 60-1164 (North 
American Aviation, Inc., Aero-Space Lab., MD 60-329), 36 pp., 
Mar. 1960. 

Further experiments carried out in the 12-inch supersonic wind 
tunnel of the Jet Propulsion Laboratory of the California Institute 
of Technology to investigate the effect of three-dimensional rough- 
ness elements (spheres) on boundary-layer transition on a 10- 
degree (apex angle) cone without heat transfer are reported herein. 
The local Mach number for these tests was 2.71. The data show 
clearly that the minimum (effective) size of trip required to bring 
transition to its lowest Reynolds number varies as the one-fourth 
power of the distance from the apex of the cone to the trip. Use of 
available data at other Mach numbers indicates that the Mach num- 
ber influence for effective tripping is taken into account by the 


simple expression Res, = 1050 ( + yt ) (k/5*y. 


From authors’ summary 


2018. Craven, A. H., Boundary layers with suction and injec- 
tion, Coll. Aero., Cranfield, Rep. 136, 43 pp. + charts, Sept. 1960. 
Available data on the effects of suction and injection on skin 

friction are summarized and compared. 
It is shown that injection into a turbulent boundary layer can 
produce a skin-friction coefficient lower than the laminar value at 


the same Reynolds number on an impermeable plate. 
From author’s summary 





2019. Holman, J. P., Gartrell, H. E., and Soehngen, E. E., An 
interferometric method of studying boundary layer oscillations, 
ASME Trans. 82 C (J. Heat Transfer), 3, 263-264 (Tech. Briefs), 
Aug. 1960. 

Controlled disturbances are imposed on the free-convection 
boundary-layer flow by placing a 0.001-in. wire near the leading 
edge of a heated vertical plate and by heating the wire periodi- 
cally with short pulses. The excited boundary-layer waves are in- 
vestigated in detail with a Mach-Zehender interferometer and mo- 
tion picture photography; a typical view of the isotherms is given. 
An expression for the wave energy parameter is derived and its de- 
pendence on leading edge distance, pulse frequency and wall dis- 
tance is shown in two figures. 

H. Se. Stefaniak, Germany 


2020. Slezenko, Z. F., A method of measuring the velocity pro- 
file of a boundary layer of a nonuniformly heated horizontal flat 
plate (in Russian), Inzhener.-Fiz. Zb. 3, 9, 108-113, Sept. 1960. 

A photoelectronic method is proposed for measuring the velocity 
profile of a boundary layer of a nonuniformly heated horizontal flat 
plate. Velocity profiles of the boundary layer are plotted as a 
function of temperature differences of the plate and as a function 
of distance from the surface of the plate. 

From author’s summary 


Turbulence 


(See Revs. 2013, 2043, 2076, 2097, 2101, 2128, 2187, 2189, 2250, 
2261, 2282, 2288, 2289, 2296) 


Aerodynamics 


(See also Revs. 1992, 1995, 2005, 2141, 2160, 2171, 2224, 
2226, 2227, 2228, 2294) 


Book—2021. Polyakhov, N. N., Theory of unsteady motion of 
lifting surfaces [Teoriya nestatsionarnykh dvizhenii nesushchei 
poverkhnosti|, Leningrad, Izdatel’stvo Leningradskogo Universi- 
teta, 1960, 83 pp. 4 r. (Paperbound) 

This work is divided into three parts. Part 1 (Introduction) gives 
an historic outline of the problem of determining forces and mo- 
ments acting on lifting surfaces in unsteady motion in ideal incom- 
pressible fluid. Contributions of Kirchhoff, Prandtl, Birnbaum, 
Wagner, Glauert, von Karman and others are discussed as well as 
works of such Russian investigators of this problem as Chaplygin, 
Sedov and others. 

In the following part (Chapter 1), complete theory is developed 
for unsteady motion of airfoils for the case of the two-dimensional 
flow of ideal incompressible fluid. Among other cases, motion of 
airfoil is considered with circulation varying with time, and rela- 
tionships are developed for forces acting on flat plate. Influence 
of the vorticity distribution in the wake is investigated next. For- 
mulas for pressure distribution on airfoil surfaces are presented, 
which leads to the determination of moments acting on airfoils. 
Later, a case of an harmonic motion of a thin airfoil section in the 
plane perpendicular to the direction of the fluid flow is discussed, 
and applications of the method based on vorticity distribution in 
the wake are shown. 

In the last part (Chapter 2), theory of unsteady motion of flat 
plate airfoils of finite span is developed and cases representing 
constant and varying circulation along the span are considered. 

W. Z. Stepniewski, USA 
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2022. Carafoli, E., Theory of simple or cruciform triangular 
wings in supersonic flow, Parts 1 and 2 (in Russian), Inzhener. 
Sbornik Akad. Nauk SSSR 27, 17-28, 1960; 28, 3-25, 1960. 

These papers represent a synthesis of author’s previous works 
dealing with higher-order homogeneous supersonic flow over simple 
or complex lifting surfaces. Direct, indirect and mixed-value prob- 
lems are treated, defined as follows: the direct problem—given the 
incidence and the thickness distribution on the wing surface, de- 
termine the flow; the indirect problem—given the aerodynamic 
pressures on the wing surface, find its form; for mixed-value prob- 
lems, direct and indirect conditions are prescribed on different 
parts of the lifting surface. A powerful unitary method is devel- 
oped, based upon the derivation of two simple formulas which ac- 
count for the influence of two geometrical elements of the wing, 
namely a leading edge and a wedge on the wing surface, whereby 
the solution to any flow problem may be obtained by simple sum- 
mation, regardless of the number and position with respect to the 
Mach cone of the leading edges and/or wedges. On the basis of 
the above-mentioned unitary formulas, a number of specific prob- 
lems are treated: the direct and indirect problems for a simple 
delta wing of variable shape; direct and mixed-value problems for 
cruciform delta wings; harmonic oscillations of a delta wing 
around one of its axes, as well as of ailerons and of cruciform 
delta wings. 

Several completely worked examples are given. Thus practically 
all cases of aeronautical interest are given complete coverage. 

L. Z. Dumitrescu, Roumania 


2023. Mugler, J. P., Jr., Calculation of aerodynamic loading and 
twist characteristics of a flexible wing at Mach numbers approach- 
ing 1.0 and comparison with experiment, NASA TR R-58, 30 pp., 
1960. 

The aerodynamic loading on a flexible wing at high subsonic 
Mach numbers is determined by an iterative method, based on re- 
peated application of lifting surface theory to a rigid wing with 
estimated angle of attack distribution. This is adjusted until the 
aeroelastic equations are satisfied. 

The method is applied to a wing-body combination consisting of 
wing with 45° sweepback, aspect ratio of 4.0 and taper ratio of 
0.15, and a slender body, approximated by an infinite circular cyl- 
inder. Theoretical estimates of the loading characteristics are 
compared with experimental measurements at Mach numbers ranging 
from 0.8 to 0.98. Agreement is good at small angles of attack but 
is poor at higher angles (above 4°) where separation effects be- 
come important. M. Holt, USA 


2024. Campbell, |. J., Blanks, C. F., and Leaver, D. A., Aero- 
dynamic characteristics of rectangular wings of small aspect ratio, 
Aero. Res. Counc. Lond. Rep. Mem. 3142, 28 pp., 1960. 

The results of a program of low-speed wind-tunnel measurements 
of the lift, drag and pitching moment on a number of model wings, 
each fitted with a full-span plain flap, and of a much more limited 
program of hinge-moment measurements are presented. The wings 
differed from one another in profile but all were of rectangular 
planform and of aspect ratio 1.25. The flap chord was varied be- 
tween 0.125 and 0.500 of the over-all chord. Three of the profiles 
investigated were conventional in having zero trailing-edge thick- 
ness but the other three had large trailing-edge thickness, a fea- 
ture thought to be of interest in connection with the design of 
torpedo fins. 

Theoretical values of the lift slopes, hinge moments and posi- 
tions of the center of pressure were calculated from Lawrence’s 
theory for thin rectangular wings of various aspect ratios in in- 
viscid flow andthe results are presented in tabular and graphical 
form. Predicted values, combining aspect-ratio effects with largely 
empirical allowances for thickness and boundary-layer effects, are 
checked against the measured values of the required aerodynamic 





characteristics of the ‘‘conventional’’ profiles and the agreement 
is fairly satisfactory. Although the aspect ratio was small, the 
induced drag associated with incidence and flap deflection was 
found to be well represented for all profiles by the usual expression 
derived from consideration of the elliptically loaded lifting line. 
A limited number of measurements suggested that the size of the 
gap between the control surface and the main part of the wing ex- 
ercises little influence on the lift slopes, drag and c.p. positions 
if the gap width is less than 0.5% of the over-all chord. 

From authors’ summary 


2025. Rogers, E. W. E., and Hall, |. M., An introduction to the 
flow about plane swept back wings at transonic speeds, J. Roy. 
Aero. Soc. 64, 596, 449-464, Aug. 1960. 

A brief survey is made of the way the flow develops about wings 
with leading edges swept at about 50° as the stream Mach number 
rises from a subsonic to a supersonic value. The shock pattern 
which occurs may be complex. Three aspects of the wing flow are 
discussed in more detail, including the possible conditions for 
shock-induced separation of the surface boundary layer. The ef- 
fect of the changing flow pattern on the over-all wing lift, drag and 
pitching moment is commented upon. 

From authors’ summary 


2026. Pistolesi, E., and Marini, M., Some problems in the aero- 
dynamics of airfoils in non-uniform flow: Part 1, Two-dimensional 
problem; (A) Subsonic flows (in Italian), Aerotecnica 39, 3, 101- 
119, 1959. 

The first problem treated is that of two-dimensional flow past a 
slender airfoil placed in a subsonic stream (the “ stream) 
which is bounded by another subsonic stream (‘‘bounding’’ stream) 
of different Mach number, both streams being otherwise of infinite 
extent. The technique is that of Fourier integrals, since solutions 
of the Prandt]-Glauert equation can easily be written in this form. 
Calculations are made for a lifting flat-plate airfoil and for a sym- 
metrical profile at zero incidence. For the purpose of calculating 
the perturbations due to the boundary, the airfoils are replaced by 
a single vortex and a single doublet, respectively. The second 
problem treated is similar to this one, but here the bounding stream 
is of finite height, bounded in turn by a plane wall. In the third 
problem the bounding stream is a jet of finite height submerged in 
the main stream. Finally, in the fourth problem the boundary that 
divides the main stream from the bounding stream consists of a 
solid wall a finite distance forward of the airfoil, and a free bound- 
ary elsewhere. In this case, again, the bounding stream is un- 
limited in height. Here only the lifting airfoil is treated; the treat- 
ment is similar to that used for the same configuration in incom- 
pressible flow [AMR 13(1960), Rev. 800] and the results of the 
previous work are exploited. The other three problems mentioned 
above are also related to earlier work [AMR 13(1960), Revs. 801, 
802]. W. R. Sears, USA 


main’’ 


2027. Masch, F. D., and Moore, W. L., Drag forces in velocity 
gradient flow, Proc. Amer. Soc. Civ. Engrs. 86, HY 7 (J. Hydr. 
Div.), 1-11, July 1960. 

An exploratory investigation was made of the drag coefficient 
for a circular cylinder as influenced by a velocity gradient along 
its axis. Some of the three-dimensional aspects of the flow me- 
chanics were described qualitatively. Experiments indicated that 
the local drag coefficient varied significantly along the length of 
the cylinder. For velocity gradients in the range of engineering 
significance, local drag coefficients may be affected by as much 
as 40%. From authors’ summary 


2028. Korbacher, G. K., and Sridhar, K., A note on the total 
drag of jet flapped wings, Univ. Toronto., Inst. Aerophys. Rep. 64, 
12 pp. + charts, May 1960. 
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The limitations of the crag hypothesis for jet flapped wings (i.e., 
dCpr/dCir* = dCp/dC_,”) are discussed from the theoretical and 
experimental point of view. 

An empirical relation (Cp7 = Cp + 0.63 -cy-sin*@) for calculat- 
ing the total drag coefficient of quasi two-dimensional jet flapped 
wings at zero incidence is derived and presented. This drag coef- 
ficient relation, combined with the expression for the total lift co- 
efficient, provides an expression for the slope of the Cpr vs. 
Cir’ curve (dCpr/dC,7* = 0.63/K*). The slopes obtained with 
this empirical expression are in qualitative agreement with those 
given by Maskell’s and Spence’s theory. 

From authors’ summary 


2029. Chaudhuri, S. N., and Prasad, V. D. $., Method for cal- 
culating the downwash behind sweptback wings in supersonic 
flows, J. Aero. Soc. India 11, 3, 68-73, Aug. 1959. 

The authors have developed a simplified method for the calcula- 
tion of supersonic downwash behind wings of any planform. This 
is done by replacing the spanwise circulation distribution of the 
wing by means of Multhopp’s interpolation functions. The down- 
wash integrals behind the wing due to these interpolation functions 
have been reduced to elliptic functions for convenience of tabula- 
tion. Sample calculations made for a sweptback wing show good 
agreement with those done using Mirel’s method. The calculations 
also check well with experimental data down to a Mach number of 
1.15. Authors’ method has the particular advantage that the down- 
wash along the center line of a sweptback wing is predicted to be 
finite. From authors’ summary by M. Epstein, USA 


2030. Williams, J., Some British research on the basic aero- 
dynamics of powered lift systems, J. Roy. Aero. Soc. 64, 595, 413- 
437, July 1960. 

The paper mainly discusses recent R.A.E. and N.P.L. research 
on the aerodynamics of direct jet lift (turbojet and turbofan), pro- 
peller lift (tilt-wing and deflected slipstream), jet flaps, and bound- 
ary layer control (blowing and suction). Some of the work at firms 
and universities is also mentioned where the information has been 
made available for general circulation. Attention is drawn to the 
present state of knowledge in relation to V.T.O.L. and S.T.O.L. 
aircraft applications and to some major aerodynamic problems 
which need further study. From author’s summary 


2031. West, F. E., Jr., Effect of body-mounted lateral controls 
and speed brakes on the aerodynamic load distribution over a 45° 
swept wing at Mach numbers from 0.80 to 0.98, NASA TN D-522, 
72 pp., Nov. 1960. 

An investigation has been made in the Langley 16-ft transonic 
tunnel to determine the effect of body-mounted lateral controls and 
speed brakes on the aerodynamic load distribution over a swept 
wing. The lateral controls and speed brakes consisted of flat 
plates which rotated out of the side of the fuselage, were approxi- 
mately perpendicular to the wing chord plane, and extended either 
above or below the chord piane. The wing had 45° sweep of the 
quarter-chord line, an aspect ratio of 3, a taper ratio of 0.2, and 
4%-thick airfoil sections. Data were obtained at Mach numbers of 
0.80, 0.94, and 0.98 for angles oi attack that usually ranged from 
about 0° to 21°. 

The results show that at the higher angles of attack a lower- 
surface body-mounted lateral control located along the wing- 
trailing edge had higher effectiveness than a similar upper-surface 
control. Reduction in span from 0.3 to 0.2 of the wing semispan of 
an upper-surface body-mounted lateral control located along the 
wing trailing edge resulted in a less-than-proportional change in 
control effectiveness. Shifting a lower-surface body-mounted 
lateral control forward from the wing trailing edge reduced control 


effectiveness. From author’s summary 





2032. Korbacher, G. K., and Sridhar, K., A review of the jet 
flap, Univ. Toronto, Inst. Aerophys. Rev. 14, 161 pp. + charts, 
May 1960. 

A detailed review is presented of the theoretical and experi- 
mental advances that have been made in the study of pure jet 
flaps, jet control and jet-augmented flaps. Great care was taken 
in defining acting forces and in presenting all equations and 
graphs in a unified notation. Theories are correlated. Experi- 
mental results are quoted, illustrated by relevant graphs and 
compared with theory. Chapters on jet mixing and on the jet 
flap’s implication on aircraft design are included. Another 
chapter attempts to assess the jet flap on the basis of its possible 
merits and de-merits. A list of future research projects is added. 
More than 150 references have a bearing on the material presented 
and another 50 in a separate list are related in subject. 

From authors’ summary 


2033. Parlett, L. P., Experimental investigation of some of 
the parameters related to the stability and control of aerial ve- 
hicles supported by ducted fans, NASA TN D-616, 34 pp., Nov. 
1960. 

Three investigations, all related to the stability and control 
characteristics of ducted-fan aerial vehicles, have been performed 
on simple, lightly loaded, ducted-fan models. 

The first investigation explored the static stability and perform- 
ance characteristics of a ducted fan hovering in ground effect. It 
was found that, for the case of low fan-blade angle, stabilizing mo- 
ments developed in response to model tilt when the duct-exit height 
above the ground was very small. At heights greater than about 


one-quarter of the fan diameter, these moments practically vanished. 


It was also found that, at low blade angles, both total thrust (at a 
constant fan speed) and static-thrust efficiency increased as the 
mode! approached the ground; whereas, at the higher blade angles, 
the effect of the ground on thrust and efficiency was detrimental. 

The second investigation was directed toward obtaining some 
information on the effect of inlet-lip radius on pitching moment and 
power required in forward flight out of ground effect. The tests 
indicated that a marked reduction in the large nose-up pitching mo- 
ment normally associated with the operation of ducted fans at high 
angles of attack could be effected by reducing the cross-sectional 
radius of the inlet lip. The improvement thus gained in pitching- 
moment characteristics was found to be at the expense of an in- 
crease in power required. 

The third investigation was a determination of the effectiveness 
of a system of variable-incidence radial guide vanes in producing 
thrust and moment control in a single ducted fan by causing cyclic 
angle-of-attack changes on the fan blades. Experiment showed 
that the system was fairly effective as a thrust control. It could 
produce moments which seem adequate at large duct-exit heights, 
but are probably inadequate near the ground. There may also be 
large thrust losses associated with the use of these inlet guide 


vanes for moment control. From author’s summary 


2034. Kennet, H., Estimation of unsteady airloads on blunt 
bodies in a hypersonic stream: Part 1, Theory, AFOSR TN 59-1273 
(Mass. Inst. Technol., Fluid Dynamics Res. Group Rep. no. 59-6), 
42 pp., Oct. 1959. 

An approximate solution of the linearized equations for unsteady 
flow is given, the boundary conditions being satisfied at discrete 
points along the shock. Hayes approximation (for almost spherical 
noses) is used to obtain simple solution for steady flow. Time- 
dependent effects are introduced as small perturbations of this 
steady field. The pressure distribution is given as a power series, 
valid for small values of the reduced frequency. 

The results are applied to a spherical nose cap performing a 
plunging oscillation. It is shown that the shock wave leads the 
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body motion, while the surface pressure coefficient lags behind. 
The accuracy of this solution is discussed. 
A. W. Babister, Scotland 


2035. Mollo-Christensen, E., Apparatus for lecture demonstra- 
tions in aerodynamics, Mass. Inst. Technol., Fluid Dynamics Res. 
Group Rep. 60-2, 25 pp., June 1960. 

Report describes apparatus developed at M.I.T. for demonstrating 
a variety of simple, important, low-speed flows. A slide projecter 
has been modified to take a test section, one inch wide and two 
inches high, through which air is blown by a vacuum cleaner motor. 
A number of different sections have been made showing flows about 
airfoils and cylinders, through ducts and screens. Relevant pres- 
sure distributions may be measured and projected simultaneously. 
Smoke may be introduced into the air flow. A supersonic test sec- 
tion has also been made, but as yet no successful schlieren system 
in the projecter has been developed. The apparatus seems to be a 
valuable, compact and inexpensive teaching aid. 

E. W. E. Rogers, England 


Vibration and Wave Motion in 
Fluids 


(See also Revs. 1963, 1991, 2005, 2007, 2008, 2157, 2162, 
2195, 2196, 2198, 2199, 2213, 2243, 2280, 2290) 


2036. Rozin, L. A., Hydrodynamic pressure on an inclined face 
of a dam due to a seismic action (in Russian), Gidrotekh. Stroit. 
28, 5, 40-42, May 1959. 

An approximate method is given to determine the inertial in- 
fluence of water on the dam when the dam is assumed to perform 
harmonic seismic motion in horizontal direction. Water viscosity 
is neglected. Problem is considered as two-dimensional. Verti- 
cal and horizontal components of acceleration of water particles 
are taken into consideration and formulas for the resulting action 
on the dam are presented. 

The comparison of results obtained with those from an analog 
computer shows quite good agreement. 

K. Julis, Czechoslovakia 


2037. Takano, K., Effects of a rectangular obstacle on wave 
propagation (in French), Houille Blanche 15, 3, 247-267, May 
1960. 

Theoretical analysis is made of two cases of two-dimensional 
wave motion in an infinitely long canal. Finite depth of water and 
height of wave are considered but it is indicated that results will 
have practical significance only for wave cambers of 0.05 or less 
and depths less than 0.1 wavelengths. A linear approximation to 
the equations of motion for irrotational flow is used to obtain so- 
lutions. Principal difference from conventional solutions to prob- 
lem is application of rigorous boundary conditions for all faces of 
the obstacle. Consequently, solutions consist of infinite series 
as compared to single terms which result from simpler conditions. 
In the first case considered the obstacle extends from above the 
water surface down, leaving a uniform passage next to the canal 
bottom for the transmission of wave energy to the downstream part 
of the canal. Resulting solution consists of a reflected wave mov- 
ing in same region and counter to incident wave, a transmitted 
wave in downstream canal and a series of waves large only in the 
immediate vicinity of the obstacle. Numerical solutions are ob- 
tained for the physical quantities used by Macagno [Houille 
Blanche 9, 10-37] in his experiments and theoretical solution. 
Particularly good verification is obtained with experiment, and 
the size and nature of the approximations used in Macagno’s 
theory are demonstrated. 





A separate solution is obtained for the object completely sub- 
merged. This corresponds in practice to the passage of waves 
over a sill. The solution is similar to the first one but the series 
are considerably more complex. Comparison is made to experi- 
ments made by Jolas [Houille Blanche 15, 2, 148-152, 1960] but 
a very large deviation is noted. Author concludes with a general 
discussion of the validity of the solution and the reasons for the 
lack of verification with measurements. 

Reviewer agrees with author that this paper presents only the 
first stage of the solution to the problem, but the presentation is 
so clear that it should be of considerable value to anyone in- 
volved in the research phases of gravity waves. 

W. D. Baines, Canada 


2038. Peters, A. S., and Stoker, J. J., Solitary waves in liquids 
having non-constant density: Part 1, Liquids with two layers of 
different density; Part 2, Liquids with a continuous variation in 
density, Comm. Pure Appl. Math, 13, 1, 115-164, Feb. 1960. 

This paper consists of two parts. In the first part the problem 
of the solitary wave is considered in a fluid consisting of two 
layers both with a finite depth and with different density. The 
relevant equations of continuity, motion and boundary conditions 
are formulated and expressed in terms of dimensionless variables. 
By linearizing these equations the authors find two wave veloci- 
ties associated with a given wavelength. As the wavelength ap- 
proaches infinity, these wave velocities are called critical speeds 
and are, in fact, the velocities of solitary waves. A re-examina- 
tion of the theory shows that the linear approximation is inade- 
quate in this case. The method finally adopted of overcoming this 
difficulty is to use a perturbation theory in which the perturbation 
parameter is (v — c), thus examining the problem in the neighbor- 
hood of a wave velocity c. As is commonly the case in perturba- 
tion theory the problem reduces to a series of nonhomogeneous dif- 
ferential equations. Results for the amplitudes can only be ob- 


tained by going as far as the second-order perturbations, which 
are expressed in terms of Jacobian elliptic functions. The case 
of the critical speed is examined and the elliptic functions de- 
generate to hyperbolic functions in this case. The results are 
examined from the point of view of the variation of b/H and the 
density ratio in the two layers. 

The second part of the paper is concerned with the same set of 
problems in a fluid in which the density increases exponentially 
with depth. The same approach is used as in Part I. The chief 
difference is that this time there are an infinite number of wave 
velocities forming a discrete spectrum. The results are broadly 
similar to those obtained in Part I. 

J. M. Jackson, Scotland 


2039. Plakida, M. E., and Metelitsyna, G. G., Wave pressure on 
a steeply sloping wall (in Russian), Rechn. Transport no. 12, 42- 
44, 1958; Ref. Zh. Mekb. no. 9, 1959, Rev. 10037. 


2040. Zheleznyakov, G. V., Investigation of the velocity of mo- 
tion of flood waves (in Russian), Problems in hydrology, Moscow, 
Mosk. In-ta, 1957, 43-55; Ref. Zh. Mekh. no. 9, 1959, Rev. 10040. 

Results are communicated of the determination of the velocity of 
the motion of waves in flood water, for motions observed in actual 
floods (in spring floods) and in simulated floods, produced by the 
liberation of water from reservoirs. The velocity of the motion of 
a wave in flood water is assumed to be approximately compatible 
with the formula 


Ci= 


Pav ew se (1] 


dw 


@ 


where Cj) is the velocity of motion of the flood water wave, O the 
discharge of water, w the area of the live section, v the mean 
velocity of the flow. The mean velocity is found from the formula 


eC VRI = be,7**5 vi 


where R is the hydraulic radius, b-» the mean depth of the flow, 
y the indicator from the Pavlovskii formula for the multiplier C, / 
the slope of the water surface, n the coefficient for the roughness 
of the riverbed. By this procedure, provided no account is taken 
of the irregularity of distribution of the depth of the flow along its 
length 


Cy =Kyv [2] 


where Kj depends on the form of the live section, on the coeffi- 
cient of roughness and on the depth of the flow. Pavlovskii’s for- 
mula is adopted 


y = 2.5 Yn - 0.13 - 0.75 Vhcp (Vn - 0.10) 


Extending it to include values for n from 0.02 to 0.06 and h-» from 
1 to 5 m, the author compiles a table for the K jj coefficients. On 
the average, for a rectangular profile K jj * 1.7 with variation from 
1.65 to 1.89; for a parabolic Ky * 1.5 with variation from 1.44 to 
1.60. 

Formula [2] was verified by observations on actual floods on 
several rivers below Moscow. The velocity of the flood wave was 
determined by dividing the distance between the points of obser- 
vation by the time of passage of the crest of the flood. In addi- 
tion, determinations were made of the mean velocity and the mean 
depth of the flow for the spring-summer period. In natural floods 
without overflow of water from the river over the banks, Kj] was 
found to be equal to 1.9 with variations from 0.6 to 3.5, but with 
overflow over the banks Kj; = 1.5 with variations from 0.4 to 3.9. 
For artificially-created floods which were studied on a portion of 
the river Volga, from the Upper-Volga hydroelectric group of in- 
stallations to the town of Kalinin, K{j = 2.1 with variations from 
1.75 to 2.5. Yu. P. Ivanilov 

Courtesy Referativnyi Zhurnal, USSR 


2041. Schnoor, E., Application of the finite difference method 
to the calculation of a tidal wave in a river, Bauingenieur 34, 6, 
231-240, June 1959. 

This work describes the characteristics of the application of 
the finite difference method to the calculation of a tidal wave 
which travels up a river. The finite difference method is com- 
pared with other methods; the good results of the method and the 
possibility of application to a meandering river are shown. The 
influence of the term v dv/dt on the approximation of the calcula- 
tion is investigated. Finally, author develops a series of recur- 
rent relations which include the term v dv/dt and are available for 
whatever the length of the interval of integration Ax. 

G. Noseda, Italy 


2042. McCarty, J. L., Leonard, H. W., and Walton, W. C., Jr., 
Experimental investigation of the natural frequencies of liquids in 
toroidal tanks, NASA TN D-531, 26 pp., Oct. 1960. 

Several toroidal configurations applicable to missile and space- 
vehicle liquid storage systems were oscillated to study the natural 
frequencies of the antisymmetric modes of contained liquids over a 
range of liquid depths and tank sizes. Natural frequencies were 
obtained for tank oscillations parallel to the free surface of both 
vertical and horizontal tank orientations. 

The data are presented in terms of dimensionless parameters 
which are obtained by relating experimentally determined natural 
liquid frequencies to analytical expressions developed through 
consideration of the physics of the problem and from existing so- 
lutions for liquids in tanks having similar boundaries at the liquid 
surface. The experimental results obtained for the toroids indi- 
cate that these parameters are applicable to the prediction of the 
natural frequencies of fluids in toroids of general geometry and 


size. From authors’ summary 
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2043. Vyzgo, U. S., Determination of energy characteristics of 
the hydraulic jump (in Russian), Gidrotekh. Stroit. 29, 10, 48-50, 
Oct. 1959. 

Author investigates the disagreement between measured values 
of the ratio of.conjugate depths in a hydraulic jump and theoreti- 
cal values calculated from the well-known formula 1/2 [(1 + 8 
F*)% —1], where F is the incident Froude number. An empirical 
modification of this formula is illustrated in a graph. 

The reason for the disagreement is given as nonuniform flow in 
the post-jump region, causing the correction factor for kinetic en- 
ergy to exceed unity considerably. An empirical formula for this 
factor in unsubmerged jumps is given, and the modification for 
submerged jumps is illustrated graphically. 

Apparent misprints in formulas (2) and (7) need not detract from 
the practical usefulness of this paper to hydraulic engineers. 

A. H. Armstrong, England 


Fluid Machinery 
(See also Revs. 1948, 1967, 2103, 2122, 2142, 2217) 


2044. Karpov, G. V., Influence of fluctuations of pressure in 
pipe-conduit systems on the work of self-acting valves of piston 
compressors (in Russian), Nauchno-Tekhn. Inform. Byul. Leningrad 
Politekbn. In-ta no. 3, 16-25, 1958; Ref. Zb. Mekb. no. 9, 1959, 
Rev. 9981. 

It is shown that pulsations of the gas in the pipe-camduits of com- 
pressors may influence the work of self-acting valves, by inducing 
repeated opening. The productive capacity of the compressor is 
practically not changed thereby, but the stress on the work of the 
valves is magnified, as the return to the seating of the valve is ac- 

S. M. Il’yashenko 
Courtesy Referativnyi Zhurnal, USSR 


companied by a blow. 


2045. Rusakov, |. G., A thermodynamic correction in the method 
of the pump (in Russian), Trudi Komis. po Akustike Akad. Nauk 
SSSR no. 8, 76-81, 1955; Ref. Zb. Mekb. no. 9, 1959, Rev. 10004. 

On the basis of the known Kirchhoff formula the influence is in- 
vestigated of the heat conductivity and the discharge of heat of a 
wall during fluctuations of pressure in a pump (piston phone). The 
calculations are made for the simplest case when the cooling in- 
fluence only affects the receiving part of the calibrating micro- 
phone. A correction is derived for the formula for the calculation 
of the pressure in the pump, a graph is given for the relation of the 
correction to the frequency and length of the cylindrical cavity of 
the pump. It is shown that any simplification of the theory which 
assumes an instantaneous equalization of pressure in the pump is 
not always applicable. I. R. 

Courtesy Referativnyi Zhurnal, USSR 


2046. Taushkanov, G. P., The flow past a round cascade made 
up of profiles of arbitrary form (in Russian), Trudi Leningrad 
Politekbn. In-ta no. 198, 32-47, 1958; Ref. Zb. Mekb. no. 9, 1959, 
Rev. 9932. 

An attempt is made to develop a method for the calculation of a 
round cascade, composed of profiles of arbitrary form, which would 
be analogous to the calculation for a straight cascade. The basis 
of the proposed method is the work done by N. E. Zhukovskii 
[The vortex theory of the propeller screw,’’ Moscow, Gostekh- 
teorizdat, 1950] and N. N. Polyakhov [Dokladi Akad. Nauk SSSR 
84, p. 12, 1952; Vestn. Leningr. Un-ta no. 1, 125-144, 1956]. The 
given cascade of profiles is reflected on a cascade of logarithmic 
spirals with the aid of a function 


¢ - exp (22 xa) 
qo 


which is an analog of the known reflecting function from the theory 
of a straight cascade 


€ = xoz)/Vo(z) 


where y.(z) is the complex potential of the flow past a straight 
cascade of profiles by a plane-parallel flow with no circulation, 
V(z) is the coupled velocity to infinity in front of the cascade, 
while ¢ is the plane of a straight cascade of plates. A detailed 
investigation is carried out of the flow past a round cascade of 
logarithmic spirals. A reflecting function is derived for the case 
of a flow past a cascade of profiles of arbitrary form. The solu- 
tion is generalized to include the case of a nonstationary flow 
which is produced if the round cascade rotates with constant 
angular velocity w round its own center in which the vortex-source 
of the given intensity is located. The proposed method of calcula- 
tion has every appearance of being unwieldy. The author advances 
some concepts which make it possible to somewhat simplify the 
calculations. No concrete examples of the calculations are given. 
A. I. Bunimovich 
Courtesy Referativnyi Zhurnal, USSR 


2047. Czibere, T., Computation method for the design of straight 
airfoil lattices with strongly curved profile blades; Parts 1 and 2 
(in German), Acta Techn. Acad. Sci. Hungaricae, Budapest 28, 

1/2, 43-71, 1960; 28, 3/4, 241-280, 1960. 


2048. Wieczorek, B., A new design of guide blades of the low 
pressure part of steam turbines and their technology (in Polish), 
Arch. Budown Maszyn 6, 3, 441-448, 1959. 


2049. Buniatyan, B. L., The physical modelling of the momen- 
tary and discharge characteristics of hydroturbines (in Russian), 
Nauchn. Dokl. Vyssh. Shkoly. Energetika no. 1, 235-240, 1958; 
Ref. Zh. Mekb. no. 9, 1959, Rev. 10147. 

A proposal is made to alter the momentary characteristic of a 
turbine in model form by fitting a ring on the cone’s deflector, the 
plane of which is perpendicular to the axis of the turbine. The 
author states, first, that by the proper selection of this ring it is 
possible to achieve similarity of the momentary characteristic of 
the mode! turbine and the momentary characteristics of a wide as- 
sortment of actual turbines without altering the working wheel of 
the model and, second, that this results also in observations of 


the similarity of the discharge characteristics. 
N. A. Kartvelishvili 
Courtesy Referativnyi Zhurnal, USSR 


2050. Verba, A., Szabo, A., Typical characteristics of radial- 
flow pumps depending on size of clearance between rotation cas- 
cade of vanes without front shroud and casing (in English), Acta 
Techn. Acad. Sci. Hungaricae, Budapest 28, 3/4, 323-348, Mar./ 
Apr. 1960. 

In five rotating cascades the effects of changing the blade num- 
ber, blade camber line and blade thickness are studied. Increasing 
clearance size results in decreasing head ratio, capacity ratio, 
power ratio and efficiency. 

B. Regenscheit, Germany 


2051. Csanady, G. T., Effects of flow unsteadiness in turbo- 
machines, J. Aerospace Sci. 27, 11, 879-880 (Readers’ Forum), 
Nov. 1960. 


2052. Ryhming, |. L., The flow field in the diffuser of a radial 
compressor, J]. Aerospace Sci. 27, 10, 798-799 (Readers’ Forum), 
Oct. 1960. 


2053. Jeffs, R. A., and Adams, R. G., The effect of diameter 
ratio on the performance of a low-stagger axial-compressor stage, 
Aero. Res. Counc. Lond. Rep. Mem. 3151, 30 pp., 1960. 





Low-speed tests have been carried out on a family of three 
single-stage compressors of different diameter ratios. The simple 
blade design tested showed considerable variations of performance 
as the diameter ratio was decreased from 0.65 to 0.35 but most of 
these variations are predictable by simple means and it is expected 
that they may be partially avoided by appropriate design methods. 

It is recommended that low-stagger constant %, stages of low 
diameter ratio should be designed on the basis of radial equilib- 
rium after the inlet guide blades. In the interests of minimizing 
the loss of working range at low diameter ratios, at least the outer 
half of the blades should be designed as far below nominal condi- 
tions as other considerations allow. The performance of such 
Stages is fairly well estimated by integration of the strip perform- 
ances of the various sections of the blade, though further informa- 
tion is necessary to fully define the work-done characteristic. 

Evidence is shown that the establishment of radial equilibrium 
demands an axial distance which increases considerably with de- 
creasing diameter ratio, and it is suggested that conditions up- 
stream of a stator-blade row are influenced by conditions required 
for radial equilibrium downstream of that row. 

From authors’ summary 


2054. Varley, F. A., Effects of impeller design and surface 
roughness on the performance of centrifugal pumps, Instn. Mech. 
Engrs., Prepr., 17 pp., 1960. 

Conventional methods of designing centrifugal pump impellers 
are based on the ideal velocity triangles and the Euler head equa- 
tion. Empirical modifications derived from the performance of 
previous successful designs are used to correct for departures from 
these ideals, and design procedure becomes a matter of extrapolat- 
ing from past experience. 

More fundamental studies of the flow conditions inside a centri- 
fugal pump have been made, but these have generally required sim- 
plifications of the impeller geometry or other expedients in order to 
render the problem amenable to analysis. In consequence, the re- 
sults have found only limited application for the complex pumps 
and real fluids met in practice. 

The present author attempts to reconcile these different ap- 
proaches by presenting data on the effects of the various impeller 
design elements on the performance of a 2-in. double-entry pump. 
The decisive parameters determining the performance of the im- 
peller are shown to be the number of blades and their outlet angle. 
The inlet angle and the blade profile are of relatively minor im- 
portance. Roughness of the impeller surfaces, both internally and 
on the outside of the shrouds, decreases the pump’s efficiency but 
increases its output. 

Analysis of the test results with artificially roughened impellers 
demonstrates chat current conceptions of disc friction and the en- 
ergy balance sheet for a pump are untenable. 

From author’s summary 


2055. Grechin, M. A., Calculations for the characteristics of a 
propeller screw when going astern (in Russian), Trudi Tsentr. 
Nauki In-ta Morsk. Flota no. 15, 82-96, 1958; Ref. Zb. Mekhb. no. 
9, 1959, Rev. 10076. 

A method is proposed as well as a plan for the calculations for 
curves showing the action of a propeller screw when going astern. 
This is based on the results of tests carried out on models of 
screw profiles by the Central Scientific Research Institute of the 
marine fleet and the Laboratory of the Leningrad State university. 
The plan for the calculations is identical with the abstractor’s 
scheme [‘‘Calculations for ships’ screw propellers,’’ Marine trans- 
port, 1949] for the characteristics of going ahead according to the 
element with an optimum distribution of the circulation according 
to Bets. Convergence with experiment, as shown in the examples 
given in the paper, is satisfactory. V. M. Lavrent’ev 

Courtesy Referativnyi Zhurnal, USSR 


2056. Golinkevich, N. A., Influence of a slit flow on the magni- 
tude of the circulation of velocity along the contour of the blade 
profile of a screw propeller set in a guide block (in Russian), 
Trudi Gor’kovsk. Politekhn. In-ta 14, 1, 34-37, 1958; Ref. Zh. 
Mekh, 9, 1959, Rev. 10077. 

Author proposes a method for the approximate determination of 
the changes in the circulation of velocity along the contour of the 
blade profile in consequence of a slit flow operating. For the 
solution of the problem in question use is made of the theory for 
the wing of small aspect ratio, given in the work of V. V. Golubev 
[Ilzv. Akad. Nauk SSSR, Otd. Tekh. Nauk no. 3, 1947]. It is es- 
tablished that the flow round the blades of the propeller in the 
block consists of two principal components: of the flow, the ve- 
locity of which is determined by means of the theory for the wing 
of small aspect and which produces around the blade a circulation 
I’,, and of a supplementary flow which creates a supplementary 
velocity and a supplementary circulation AI’ along the main axis 
of the blade. It follows, from the expression obtained by the au- 
thor for the general circulation of velocity along the contour of 
the blade’s profile, that this circulation becomes bigger with in- 
crease of the chord of the profile and of the angle of attack, that 
is with the increase of the disk relation and the loading on the 
screw propeller. I. V. Girs 

Courtesy Referativnyi Zhurnal, USSR 


2057. Yamazaki, R., A study on screw propellers, Mem. Fac. 
Engng. , Kyushu Univ. 19, 1, 75 pp., Jan. 1960. 

Paper deals with the hydrodynamic basis of the performance 
calculations of screw propellers with wide blades (ship propellers), 
strength and cavitation requirements being excepted. Yamazaki 
gives examples to show that for the calculation of the distribution 
of the circulation over the radius of narrow blades the strip theory, 
which studies the individual blade sections independently from 
one another, provides fairly accurate results in comparison with 
the accurate theory of the lifting line according to S. Goldstein and 
S. Kawada. However, neither theory considers the contraction of 
the slipstream, so that these theories are confined to lightly loaded 
propellers. 

The author introduces another simplification as is sometimes 
done: the use of an equivalent propeller section for which the 
thrust and the total torque can be computed without integration 
over the blade. The resulting error is normally of the order of 
2-4%, but may in special cases amount to as much as 12%. To 
apply the theory of the lifting surface to wide blades, a correction 
factor is introduced for the lift slope of the blade section. A simi- 
lar method was used by J. Ginzel and H. Ludwieg for shock-free 
inflows; a general theory was offered by H. Lerbs. 

The simplified procedure permits the author to roughly assess 
the influence of a number of parameters (such as size, form, 
number, and stagger of the blades) on thrust, total torque and ef- 
ficiency of ship’s propellers, and on the assumption of identical 
blade drag coefficients he could draw conclusions that are valu- 


able for practical applications. Any proof of his calculations by 
experiments is made very difficult as he does not know the ac- 
curate coefficients for the sections considered. Nevertheless, 
there is no answer to the question whether with this method the 
resistance coefficients for equivalent blade sections can always 
be determined with satisfactory accuracy as a function of the co- 
It seems that the author also had 


efficient of the total thrust. 
doubts in this respect, as at the end of his paper he recommends 
to compute thrust and torque of a screw propeller according to the 
theory of the lifting line with an approximate integration according 
to M. Multhopp. 

Apparently the author was not familiar with the publication by 
M. Strscheletzky [AMR 6(1953), Rev. 691; and the ‘‘Design-Charts”’ 
published by G. Braun, Karlsruhe, 1955]. This publication permits 
a very accurate hydrodynamic computation which is facilitated by 
charts of highly-loaded marine propellers with 3 wide blades. 





Therefore the simplification suggested by Yamazaki for the per- 
formance calculations is of limited value only, since the design of 
ship propellers must also consider cavitation, for which a very ac- 
curate computation of the pressure distribution is desirable. 

H. M. Dathe, Germany 


2058. Van de Voorde, C. B., Computation of the blade turning 
moment for controllable pitch propellers and the means to reduce 
this moment (in Dutch), Schip en Werf 26, 17, 505-509, Aug. 1959. 

Calculation of the moment arising from both hydrodynamic and 
centrifugal forces taking into account rake and skew-back. 
Suitable choice of the latter quantities makes it possible to 
minimize the moment. H. W. Lerbs, Germany 

2059. Heyson, H. H., Equations for the induced velocities near 
a lifting rotor with nonuniform azimuthwise vorticity distribution, 
NASA TN D-394, 25 pp., Aug. 1960. 

Without loss of generality, circulation is considered uniform 
along radius. Then, due to azimuthwise nonuniformity, free vor- 
tices are shed at the trailing edges of the blades in addition to the 
vortices leaving the blade tips. The two corresponding wakes are 
treated separately. After some tedious integration, expressions 
in the form of definite integrals are found for the three space com- 
ponents of the induced velocities at a generic point near the rotor. 
Numerical results may then be obtained by the use of high-speed 
computers. As an example, the distribution of the normal compo- 
nent along the lateral axis is computed for a single harmonic of 
the Fourier expansion of the vorticity. 

Paper is important for interference calculations. 

H. Parkus, Austria 


2060. Osipov, V. M., Some questions regarding the calculations 
of wind power (in Russian), /zv. Tomskogo Politekhn. In-ta 94, 
118-127, 1958; Re/. Zh. Mekh. no. 9, 1959, Rev. 10010. 

The existing method for calculating wind power is, on the theo- 
retical side, most incomplete, while its use in practice is incon- 
venient because of the labor involved in alternative computations. 
An attempt is made to simplify the procedure for making the cal- 
culations while preserving the required accuracy. The velocity 
of the wind, which is the determining factor of its energetic pos- 
sibilities, is investigated as a continuous random magnitude and 
the theory of probability is introduced to form the basis of wind 
energy computations. The function for the distribution of power 
of a wind motor is expressed through the function for the distribu- 
tion of the velocity of the wind. From this point it is quite a 
simple matter to obtain an equation for the curve of continuity, on 
the basis of which an expression is derived for the determination 
of the yearly generation of power. B. P. Bidulya 

Courtesy Referativnyi Zhurnal, USSR 


Flow and Flight Test Techniques 
and Measurements 


(See also Revs. 1734, 1969, 1993, 2000, 2019, 2031, 2035, 2115, 
2128, 2183, 2262) 


2061. Krause, F., Pressure measurements through longitudinal 
slits (in German), Ing.-Arch. 29, 2, 73-81, Apr. 1960. 

Experimentally the pressure was measured in a laminar oil flow 
through round holes and longitudinal! slits. The comparison showed 
that the slit measures the pressure not at the center of the slit but 
that at a point 0.39 of the length upstream from the center. At 
Reynolds numbers, with respect to the slit width, larger than 60 
the value of 0.39 is somewhat reduced. 

H. A. Einstein, USA 
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2062. Flanick, A. P., and Ainsworth, J. E., A thermistor pres- 
sure gauge, NASA TN D-504, 13 pp., Nov. 1960. 

Proper design procedures for a thermistor pressure gage are 
presented. Such a gage was constructed by these procedures with 
an over-all accuracy of better than 1.5% from 107? to 10 mm Hg. A 
method was devised and equipment was constructed for rapid and 
accurate pressure-gage calibration, 

From authors’ summary 


2063. Kivilis, S. S., Errors in the basic diaphragm discharge 
coefficients, Measurement Techniques no. 8, 646-649, July 1960. 
(Translation of Izmeritel’naya Tekbnika USSR no. 8, 54-56, Aug. 
1959 by Instrument Society of America, Pittsburgh 22, Pa.) 

The values of the diaphragm discharge coefficients which have 
moduli between 0.4 and 0.6 and are adopted in the national stand- 
ards are higher than the corresponding experimentally obtained 
values. The mean-square error of the mean value of the basic 
diaphragm discharge coefficient in the range of 0.35 to 0.8 moduli 
varies between 0.05 and 0.12% and the mean-square error of a 
series of measurements varies between 0.23 to 0.59%. 

The investigation of discharge coefficients of restricting de- 
vices in precision discharge-meters by means of modern method of 
experimental data analysis remains a pressing problem. 

From author’s summary 


2064. Pengelly, A. E., Apparatus for the measurement of gas 
velocity in furnaces and models, J. Sci. Instrum. 37, 9, 339-346, 
Sept. 1960. 

A range of Pitot tubes is described together with an electromag- 
netic transducer micromanometer. The assembly is designed for 
the measurement of gas velocity over a large range of temperature, 
and pollution with velocities as low as 40 cm/s. Some appli- 
cations are described. From author’s summary 

2065. Ivanov, P. A., and Krutogolov, V. D., Apparatus for the 
continuous measurement of viscosity (in Russian), /zv. Vyssh. 
Uchebn. Zavedenii, Priborostroenie no. 2, 69=72, 1958; Ref. Zh. 
Mekh. no. 5, 1959, Rev. 5380. 

The electroviscosimeter for the continuous measurements of 
viscosity is a variant of a rotational viscosimeter with a conical 
rotor, rotating in a cylindrical glass or metallic body, through 
which the liquid under test is pumped. The rotor of the apparatus 
is driven by a one-phase synchronized motor of fractional hp. The 
measurement of the torsional moment, required for the revolution of 
the rotor, is carried out by measuring the shear of the phases of 
the stress of feed of the fractional hp motor and of the electromo- 
tive force, inducted in the winding of a synchronized microgener- 
ator fastened on one axis to the fractional hp motor. The working 
component of the device rotates at a velocity of 100 revs/min, and 
at this speed the maximum viscosity measurable by the apparatus 
R. V. Torner 


Courtesy Referativnyi Zhurnal, USSR 


is 100 c poises. 


2066. Stainback, P. C., 4 visual technique for determining qual- 
itative aerodynamic heating rates on complex configurations, 
NASA TN D=385, 25 pp., Oct. 1960. 

An experimental investigation was conducted at a test-section 
Mach number of 4.95 and a stagnation temperature of 400°F to 
evaluate a visual technique for obtaining qualitative aerodynamic 
heat-transfer data on complex configurations. This technique 
utilized a temperature-sensitive paint which exhibited the charac- 
teristic that a pronounced color change occurred at a known tem- 
perature, 

The visual results obtained with the temperature-sensitive paint 
indicated that this technique was satisfactory for determining qual- 
itative heat-transfer rates on various bodies, some of which ex- 
hibited complex flow patterns. The results obtained have been 





found useful to guide the instrumentation of quantitative heat- 
transfer models, to supplement quantitative heat-transfer measure- 
ments, and to make preliminary heat-transfer studies for new con- 
figurations. From author’s summary 

2067. Brodskii, V. B., Automatic inspection of the position of 
the boundary separating two media by means of the phase method 
using ultra-short waves, Automation and Remote Control 20, 8, 
1085-1087, Apr. 1960. (Translation of Avtomatika i Telemekhanika 
USSR 20, 8, 1117-1120, Aug. 1959 by Instrument Society of Amer- 
ica, Pittsburgh 22, Pa.) 

A method for the automatic inspection of liquid level, based on 
the reflection of radio waves, is extended to the case of inspection 
of the position of the boundary separating two media. It is shown 
that the method considered allows this inspection to be imple- 
mented without essential measurement error when the dielectric 
constant of one of the media changes within wide limits. 

From author’s summary 


2068. Litvinenko, A. M., Investigation of a Venturi water meter 
for use on water-solids mixtures (in Russian), Trudi Vses. Nauk-i. 
In-ta Gidromashinostr. no. 22, 153-167, 1958; Ref. Zb. Mekb. no. 
5, 1959, Rev. 5374. 

Results are given for the experimental investigations on the 
feasibility of using Venturi tubes for measuring the discharge of a 
hydromixture consisting of water and soil. The experimental in- 
vestigations were carried out on five variants of the discharge 
meter. The experiments showed that it is possible to carry out 
measurements of water-soil mixtures using Venturi tubes for soil 
instruments employed in the construction of hydroelectric stations 
and in soil-improvement works. Recommendations are made in re- 
gard to the choice of the optimum dimensions for the discharge 
meters to be used and the conditions required for their working. 

V. M. Borisenko 
Courtesy Referativnyi Zhurnal, USSR 


2069. Ageeva, N. S., Ultrasound method for measuring the 
height of the fluid level in a vessel by means of flexural oscil- 
lations of a thin elastic strip, Soviet Phys.~Acoustics 6, 1, 116- 
117 (Brief Communications), July/Sept. 1960. (Translation of 
Akust. Zb., USSR 6, 1, 120-121, Jan./Mar. 1960 by Amer. Inst. 
Phys., Inc., New York, N.Y.) 

The velocity of propagation of flexural waves in an elastic plate 
submerged in a liquid differs from the velocity of propagation in 
the free plate in a vacuum or gas. This phenomenon can be ap- 
plied to measuring the height of the fluid level in a vessel. The 
proposed method is based on a measurement of the phase differ- 
ence of ultrasonic flexural waves reflected from the end of a thin, 
elastic strip immersed in the fluid when the height of the fluid 
level is changed. From author’s summary 

2070. Hickey, D. H., and Aoyagi, K., Large-scale wind-tunnel 
tests and evaluation of the low-speed performance of a 35° swept- 
back wing jet transport model equipped with a blowing boundary- 
layer-control flap and leading-edge slat, NASA TN D-333, 52 pp., 
Oct. 1960. 

A wind-tunnel investigation was conducted to determine the ef- 
fect of trailing-edge flaps with blowing-type boundary-layer con- 
trol and leading-edge slats on the low-speed performance of a 


large-scale jet transport model with four engines and a 35° swept- 


back wing of aspect ratio 7. Two spanwise extents and several 
deflections of the trailing-edge flap were tested. Results were ob- 
tained with a normal leading-edge and full-span leading-edge with 
slats. 

Three-component longitudinal force and moment data and bound- 
ary-layer-control flow requirements are presented. The test results 
are analyzed in terms of possible improvements in low-speed per- 
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formance. The effect on performance of the source of boundary- 
layer-control air flow is considered in the analysis. 
From authors’ summary 


2071. Koenig, D. G., and Brady, J. A., Large-scale wind-tunnel 
tests of a wingless vertical take-off and landing aircraft—Prelim- 
inary results, NASA TN D-326, 39 pp., Oct. 1960. 

Large-scale wind-tunnel tests were made of a wingless vertical 
take-off and landing aircraft at zero sideslip to determine perform- 
ance and longitudinal stability and control characteristics at air- 
Roll control and rudder effectiveness 
were also obtained. Limitations in the propulsion system restric- 
ted the lift for which level flight could be simulated to approxi- 
mately 1500 pounds. 

Test variables with roll control and rudder undeflected were air- 


speeds from 0 to 70 knots. 


speed, vane setting, angle of attack, elevator deflection, and 
power. In most of the tests angle of attack, elevator, and power 
were varied individually while the other four parameters were held 
constant at previously determined values required for simulating 
trimmed level flight. The majority of the tests were made with 
power on and tail on at airspeeds between 20 and 70 knots. How- 
ever, a limited number of data were obtained for the following con- 
ditions: (1) at zero velocity, horizontal tail on, power on, (2) at 
forward velocity, tail off and power on, (3) at forward velocity, tail 


on, but with power off. From authors’ summary 


2072. McKinney, L. W., Effects of fineness ratio and Reynolds 
number on the low-speed crosswind drag characteristics of circular 
and modified-square cylinders, NASA TN D-540, 15 pp., Oct. 1960. 

A wind-tunnel investigation has been made on modified-square 
and circular cylinders to determine the effects of fineness ratio 
and Reynolds numbers on the crosswind drag characteristics. 
Fineness ratios from 2 to 14 were investigated over a Reynolds 
number range from approximately 300,000 to 1,650,000 which cor- 
responded to Mach numbers from 0.057 to 0.377. The results of 
the investigation show that at supercritical Reynolds numbers the 
drag coefficient of the circular cylinder increases with increasing 
Reynolds number for all fineness ratios, but at low fineness ratios 
this effect is considerably less than at higher fineness ratios. For 
circular cylinders in the high fineness-ratio range there is a reduc- 
tion in drag as the fineness ratio is decreased except for Reynolds 
numbers of 900,000 and 1,000,000, whereas at low fineness ratios 
the opposite trend generally occurs, The addition of hemispherical 
ends to the circular cylinder gave a substantial decrease in drag at 
a fineness ratio of 3.27 but the effect was negligible at fineness 
ratios of 5.27 and 10. The finite-length modified-square cylinder 
gave a reduction in drag over the two-dimensional modified-square 
cylinder for the complete range of test Reynolds numbers, with the 
lowest fineness ratio giving the lowest drag at Reynolds numbers 


above 300,000. From author’s summary 


2073. Mugler, J. P., Jr., and Woodall, Elizabeth R., Basic pres- 
sure measurements at a Mach number of 1.43 on a thin 45° swept- 
back highly tapered wing with systematic spanwise twist vari- 
ations, NASA TN D-528, 73 pp., Oct. 1960. 

Pressure distributions are presented on four wings: an untwisted 
wing to serve as a reference, and wings with linear, quadratic, and 
cubic twist variations along the span. All the twisted wings had 
0° twist at the 10-percent-semispan station and 6° twist at the 
tip. The tests were made at a Mach number of 1.43 and covered an 
angle-of-attack range from —4° to 20°. The average Reynolds 
number based on the wing mean aerodynamic chord was 2.9 x 10° 
during tests at a stagnation pressure of 1.0 atmosphere and 1.5 x 
10° during tests at a stagnation pressure of 0.5 atmosphere. 

From authors’ summary 





2074. Lockwood, V. E., and McKinney, L. W., Effect of Reyn- 
olds number on the force and pressure distribution charocteristics 
of a two-dimensional lifting circular cylinder, NASA TN D-455, 27 
pp., Sept. 1960. 

A two-dimensional lifting circular cylinder has been tested over 
a Mach number range from 0.011 to 0.32 and a Reynolds number 
range from 135,000 to 1,580,000 to determine the force and pres- 
sure distribution characteristics. Two flaps having chords to 0.37 
and 6% of the cylinder diameter, respectively, and attached normal 


to the surface were used to generate lift. A third configuration 


which had 6% flaps 180° apart was also investigated. All flaps 
P P P 


were tested through a range of angular positions. The investi- 
gation also included tests of a plain cylinder without flaps. 

The lift coefficient showed a wide variation with Reynolds num- 
ber for the 6% flap mounted on the bottom surface at the 50% diam- 
eter station, varying from a low of about 0.2 at a Reynolds number 
of 165,000 to a high of 1.54 at a Reynolds number of 350,000 and 
then decreasing almost linearly to a value of 1.0 at a Reynolds 
number of 1,580,000. The pressure distribution showed that the 
loss of lift with Reynolds number above the critical was the result 
of the separation point moving forward on the upper surface. Pres- 
sure distributions on a plain cylinder also showed similar trends 
with respect to the sepatation point. 

The variation of drag coefficient with Reynolds number was in 
direct contrast to the lift coefficient with the minimum drag coef- 
ficient of 0.6 occurring at a Reynolds number of 360,000 At this 
point the lift-drag ratios were a maximum at a value of 2.54. 

Tests of a flap with a chord of 0.0037 diameter gave a lift co- 
efficient of 0.85 at a Reynolds number of 520,000 with the same 
lift-drag ratio as the larger flap but the position of the flap for 
maximum lift was considerably farther forward than on the larger 
flap. Tests of two 6% flaps spaced 180° apart showed a change in 
the sign of the lift developed for angular positions of the flap 
greater than 132° at subcritical Reynolds numbers. These results 
may find use in application to aircraft using forebody strakes. The 
irag coefficient developed by the flaps when normal to the relative 
airstream was approximately equal to that developed by a flat plate 
in a similar attitude. From authors’ summary 

2075. Butler, S. F. J., and Williams, J., Further comments on 
high-lift testing in wind tunnels with particular reference to jet- 
blowing models, Aero. Juart. 11, part 3, 285-308, Aug. 1960. 

Paper discusses some of the special problems of wind-tunnel 
testing which arise with high-lift jet-blowing models, supplement- 
ing earlier comments. Further detailed remarks are made about re- 
cent developments on tunnel-wall interference, test rigs and meth- 
ods of minimizing constraints from air-feeds to models, and on gen- 
eral test and model design techniques. 


From authors’ summary 


2076. Ragsdale, R. G., NASA research on the hydrodynamics of 
the gaseous vortex reactor, NASA TN D-288, 41 pp., Sepr. 1960. 

Author describes apparatus and method for studying the sepa- 
ration of a lighter from a heavier gas in a vortex. Air and bromine 
are used in the experiments but the method would presumably be 
applicable to, for instance, hydrogen and uranium gases where the 
hydrogen would be heated in passing through the vortex, would be 
separated from the uranium by the method discussed in the paper, 
and would be ejected to propel a rocket or other device. The 
heavier gas (uranium) would be retained in the vortex. A simpli- 
fied model of the vortex is analyzed mathematically and the be- 
havior of the gases is predicted subject to certain initial and 
boundary conditions. The most critical of these is the ratio of 
the radial velocities of the two gases at the input to the device. 
No information, theoretical or experimental, is known of this ratio 
except as it can be deduced from the final measurements of sepa- 


ration. 


The experimental vortex is confined in a transparent cylinder 
and the bromine concentration measured as a function of radius by 
determining the extinction of a light beam passed through the air- 
bromine mixture, Preliminary results show that some separation 
does occur. F. I. Badgley, USA 

2077. Horne, W. B., Joyner, U. T., and Leland, T. J. W., 
Studies of the retardation force developed on an aircraft tire roll- 
ing in slush or water, NASA TN D-552, 29 pp., Sept. 1960. 

A series of unbraked (freely rolling) taxi tests were conducted at 
the Langley landing-loads track with a 32 x 8.8, type VII, 22-ply- 
rating ribbed-tread aircraft tire to obtain data on tire retardation 
forces developed during rolling in both slush and water. The for- 
ward speeds of the tests ranged from 59 to 104 knots. Tire in- 
flation pressures of 350 and 115 pounds per square inch were used. 

Results indicated a parabolic increase of retardation force with 
increasing forward velocity for both slush- and water-covered run- 
way surfaces. The retardation force was found to increase approxi- 
mately linearly with increasing water depth. Drag coefficients ap- 
propriate to the equations used are presented. Calculations made 
to determine the effect of slush on the take-off distance of a jet 
transport are in agreement with data obtained from an actual take- 
off in slush for this airplane. 

This is an interim report which deals with the effect of slush on 
the acceleration and the ground-run distance of airplanes during 


take-off. From authors’ summary 


Thermodynamics 


(See also Revs. 1742, 1788, 1790, 1827, 2004, 2019, 2105, 2119, 
2133, 2142, 2146, 2176, 2248) 


Book—2078. Schmidt, E., Introduction to engineering thermo- 
dynamics and to the principles of chemical thermodynamics, [ Ein- 
fuhrung in die technische Thermodynamik und in die Grundlagen 
der chemischen Thermodynamik], 8th rev. ed., Berlin, Springer- 
Verlag, 1960, xx + 543 pp., DM 33. 

The 8th edition of a respected German text first published in 
1936 is intended for selfstudy by practicing engineers as well as 
for student use. The 3rd edition has been translated into Eng- 
lish (Oxford Univ. Press, 1949, J. Kestin, translator). In line with 
the heavy emphasis on engines and propulsion which characterizes 
this book, the sections on chemical thermodynamics, added since 
the 3rd edition, are specifically directed toward combustion proc- 
esses; they do not present the full scope of chemical thermody- 
namics. New relative to the 7th German edition are a 4-page dis- 
cussion of ''Plasmas and the attainment of high temperatures’’ 
and the revision and extension of the steam tables. Retained with- 
out change is the exceptionally lucid treatment of the second law, 
discussed from several vantage points. Reviewer feels that ear- 
lier editions are in no way rendered obsolete by this revision. 

I. M. Krieger, USA 


Book—2079. Schmidt, E., VDI-Steam tables, including a Mollier 
(i,s)-diagram for temperatures up to 800 °C (in German, French, 
and English), Sth revised ed., Berlin, Springer-Verlag, 1960, 119 
pp. DM 15. 

These tables of volume, enthalpy, and entropy are in three parts. 
The first involves the properties of a saturated liquid and gas with 
temperature as the independent variable. The second also relates 
to saturated liquid and gas with pressure as the independent vari- 
able, while the third is concerned with the properties in single- 
phase regions. The temperatures are in degrees centigrade, the 
pressures in atmospheres, and the other properties in the usual 
metric units based upon the absolute Joule. Single-phase data ex- 
tend to temperatures of 800°C and to pressures of 500 atmos- 


pheres. A Mollier diagram is included. 
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The data for liquid water are based on the skeleton tables of the 
Third International Steam Tables Conference except in the critical 
region where recently available Russian values have been used. 

In the gas phase Koch’s equation of state was used up to pres- 
sures of 100 atmospheres while the Russian data of 1952 were 
employed for pressures above 100 atmospheres at temperatures up 
to 600°C. Koch’s equation of state was used throughout the en- 
tire range of pressures at temperatures above 600°C. 

B. H. Sage, USA 


2080. Khalatnikov, |. M., The hydrodynamics of helium II (in 
Russian), Uspekhi Fiz. Nauk 60, 1, 69-160, 1956; Ref. Zb. Mekb. 
no. 9, 1959, Rev. 10024. 

A review of the theory of liquid helium II [see Uspekhi Fiz. 
Nauk 59, 4, 673-753, 1956]. An examination is carried out on the 
fundamental! situation in regard to the hydrodynamics of He II; 
equations are derived which are correct for any values for the ve- 
locities; forms are found for the dissipation function; expressions 
are ascertained for the velocity and absorption of sound. The 
paper continues with a scrutiny of the hydrodynamics of solutions, 
of disruptions and of sounds of large amplitude and, finally, of the 
heat exchange between He II and the solid body. 

From author’s summary 
Courtesy Referativnyi Zhurnal, USSR 


2081. Zhokhovskii, M. K., Pazuminkhin, V. N., Zolotykh, E. V., 
and Burova, L. L., A thermodynamic scale for high pressures up to 
25,000 kg/cm?, Measurement Techniques no. 11, 865-868, Sept. 
1960. (Translation of Ilzmeritel’naya Tekbnika USSR no. 11, 26- 
28, Nov. 1959 by Instrument Society of America, Pittsburgh 22, 
Pa.) 

The thermodynamic pressure scale based on the mercury melting- 
point curve equation was extended to 25,000 kg/cm? with a relia- 
bility of + 0.5%. A group of reference resistance manometers was 
established which reproduce in stated limits, with the above relia- 
bility, the thermodynamic pressure scale. An apparatus was con- 
structed by means of which the pressure scale values can be used 
for calibrating any high-pressure commercial instrument. 

From authors’ summary 


2082. Li, J. C. M., and Kiang, H. S., Thermodynamic inequal- 
ities for elastic solids, J. Chem. Phys. 32, 6, 1644-1646, June 
1960. 

In a previous communication a condensed collection of all the 
thermodynamic formulas involving first derivatives is given for 
elastic solids under the outside variations of only temperature and 
stress. It is sometimes helpful, especially when the available 
data are limited, to obtain an upper or lower limit of a quantity 
through the use of thermodynamic inequalities.... The purpose 
of this report is to introduce a collection of all thermodynamic in- 
equalities involving first derivatives for elastic solids under the 
variations of only temperature and stress.... It is believed that 
this will be useful in analyzing, correlating, comparing and esti- 
mating elastic data, and in testing microscopic theories which can 
predict macroscopic variations. 

From authors’ summary by M. A. Jaswon, England 


Book—2083. Aston, J. G., and Fritz, J. J., Thermodynamics 
and statistical thermodynamics, New York, John Wiley & Sons, 
Inc., 1959, xiv + 556 pp. $8.25. 

The book is written primarily as a text for the advanced under- 
graduate or beginning graduate student in chemistry. Thus chem- 
ical equilibrium and thermodynamics of electrolytes as well as 
electromotive force of cells are discussed at some length. Phase 
equilibrium is restricted to pure substances and the application of 
thermodynamics to open, flow systems is neglected. 

The first half of the book deals with the Ist, 2nd and 3rd Laws 
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of thermodynamics, developed from the historical point of view. 
The latter half of the text covers the calculation of thermodynamic 
properties of gases and crystals from statistical mechanics. A 
valuable chapter on atomic and molecular spectra and energy levels 
is included. Abundant references to pertinent original literature 
are included throughout the text. D. M. Mason, USA 


2084. Saito, N., Theory of irreversibility, Phys. Rev. (2) 117, 
5, 1163-1173, Mar. 1960. 

The problem of irreversible observed behavior in spite of time- 
reversible basic equations of motion is attacked by showing that 
there exists an essential difference between an infinitely large 
system (which is irreversible) and all finite systems (which are 
reversible in this theory). Reviewer doubts this solution is ac- 
ceptable, since no real systems are infinite. 

J. M. Blatt, Australia 


2085. Eringen, A. C., Irteversible thermodynamics and contin- 
uum mechanics, Phys. Rev. (2) 117, 5, 1174-1183, Mar. 1960. 

A set of postulates is stated from which the equations of irre- 
versible thermodynamics can be derived. Reviewer would have 
liked to see a more extended discussion of the meaning of these 
basic postulates, and detailed definitions of quantities (such as 
“entropy flow,’’ ‘reversible parts of forces,’’ etc.) which appear 
in the paper. J. M. Blatt, Australia 


2086. Gustafson, W. A., On the Boltzmann equation and the 
structure of shock waves, Physics of Fluids 3, 5, 732-734, Sept./ 
Oct. 1960. 

The methods of Mott-Smith and Rosen for the shock structure 
problem are correlated. It is found that the application of Rosen’s 
restricted variational technique to the Boltzmann equation yields 
the transport equation used by Mott-Smith, and in addition deter- 
mines a transport function. The expression for the average trans- 
lational temperature profile, as derived by Mott-Smith, is examined 
for the existence of relative minima or maxima. For a monatomic 
gas the temperature profiles have no relative extrema inside the 
shock wave for any Mach number. For a diatomic gas the tempera- 
ture profiles are smooth for Mach numbers below 1.89, but above 
that a hump appears. From author’s summary 

2087. Kneissler, L., Theory of thermodynamical processes in 
an electromagnetic field (in German), Elektrotech. u. Maschinenbau 
77, 8, 165-170, Apr. 1960. 

A macroscopic investigation of the thermodynamic laws where 
electromagnetic energy is included by means of the Poynting vec- 
tor. Author was apparently unaware of the previously published, 
more detailed, analysis by B. T. Chu [Physics of Fluids 2, no. 5, 
Sept-Oct. 1959 pp. 473-484); AMR 13, (1960), Rev. 3108]. 

R. A. Gross, USA 


2088. Hatch, J. E., Analysis of magnetic triodes for direct- 
energy conversion having flat-plate cathodes and anodes at an 
arbitrary angle, NASA TN D-575, 22 pp., Nov. 1960. 

A solution to the equations of motion of the electrons is found 
for triodes having flat-plate cathodes and anodes at an arbitrary 
angle and having crossed electric and magnetic fields. The mag- 
netic-field distribution required to cause electrons that are emitted 
normal to the cathode to follow circular paths around a common 
center is determined with the assumption of negligible effect of 


space charge upon the electric-field potential distribution. With 
this distribution collisions of electrons with each other and with 


the grid may be reduced. Two configurations of a magnetic triode 
for conversion of heat to electricity are analyzed. Possibilites of 
reduction of cathode radiant-heat loss and cathode to anode radi- 
ant-heat interchange are discussed. 

From author’s summary 





2089. Green, A., and Cowles, L. E. J., Measurement of thermal 
diffusivity of semiconductors by Angstrom’s method, J. Sci. 
Instrum. 37,9, 349-351, Sept. 1960. 

An apparatus for the accurate determination of the thermal dif- 
fusivity of semiconductors, which utilizes the thermoelectric prop- 
erties of such materials, is described. In its present form, the 
apparatus can be used between room temperature and 180°C. The 
application of the method is illustrated by an experiment using a 
single-crystal specimen of bismuth telluride. 

From authors’ summary 


Heat and Mass Transfer 


(See also Revs. 1954, 2013, 2019, 2066, 2076, 2089, 2126, 2128, 
2130, 2140, 2166, 2167, 2175, 2206, 2241, 2287) 


Book—2090. Korenev, B. G., Certain problems in theory of 
elasticity and heat conduction solved in terms of Bessel functions 
[Nekotoreye zadachi teorii uprugosti i teploprovodnosti reshaemye 
v Besselevykh funktsiyakh], Moskva, Gosudarstvennoe Izdatel’stvo 
Fiziko-Matematicheskoi Literatury, 1960, 458 pp. 16 r 90 k. 

This book is essentially a graduate level reference pertaining to 
solutions in terms of Bessel functions of boundary-value problems 
in the two fields mentioned in the title. The book begins with a 
comprehensive discussion of the various commonly occurring forms 
of Bessel’s equation together with useful identities pertaining to 
Bessel functions, The first chapter pertains to the problem of 
bending and instability of circular plates. After a brief exposition 
of plate theory a number of problems involving small deformations 
of both symmetrically as well as nonsymmetrically loaded circular 
plates are solved in terms of Bessel functions. For example, the 
problem of the clamped edge circular plate with a concentrated 
force applied at an arbitrary point in a direction normal to the mid- 
dle surface is discussed in detail. Later the dynamic response of 
the plate to this same force applied sinusoidally with regard to 
time is investigated, Modes of oscillation are also determined for 
ring-shaped plates subject to various axisymmetrically distributed 
loads acting normal to the middle surface. Lastly, the vibrations 
of ring-shaped plates subject to axisymmetrically distributed ra- 
dial forces are discussed in detail. 

The second chapter treats the problem of small axisymmetric 
deformations of circular plates on an elastic foundation. Plates of 
infinite as well as finite dimensions subject to various types of 
loads are investigated in detail. For example, the problem of the 
circular plate subject to a ring-shaped distribution of concentrated 
forces is treated completely and the problem of the same plate 
subject © axisymmetric moments and shear forces at the outer 
boundary when the inner boundary is clamped is also treated fully. 
Ring-shaped plates subject tw various other distributions of normal 
load are also investigated. The chapter closes with a discussion 
of the bending of circular plates on an elastic foundation when the 
normal load is accompanied by an inplane compressive force ap- 
plied uniformly around the edge ofthe plate. Problems of complete 
uniform loads as well as uniform loads over only the central por- 
tion of the plate are worked in detail. The third chapter treats 
some rather unique problems involving small nonaxisymmetric de- 
formations of circular plates on an elastic foundation. The prob- 
lem of a finite circular plate subject to a load varying linearly 
across a diameter is treated completely and the deflections pre- 
sented in terms of an infinite series of Bessel functions. Also, 
for example, the problems of the finite circular plate subject to a 
concentrated force applied at an arbitrary point as well as to a 
load uniformly distributed over a circle whose radius is not negli- 
gible in comparison with the radius of the plate are investigated in 
detail. 

Chapter four treats certain particular problems in the small de- 


flection analysis of shells of revolution. Almost all of the empha- 
sis is upon the conical shell of constant wall thickness subject to 
axisymmetric loads. As is well known, this problem can be solved 
in terms of modified Bessel functions. The fifth chapter treats the 
elastic behavior of bars of both constant and variable cross sec- 
tion, either with or without an elastic foundation in contact with 
the bar. Various problems of axial compression, bending, and tor- 
sion of these bars are discussed, Chapter six briefly treats the 
vibration of systems with one degree of freedom. Chapter seven 
discusses application of the method of images to various problems 
involving small bending of thin plates. Problems discussed in- 
clude the bending of a triangular plate subject to a ring-shaped 
line load, the corresponding problem for a square plate, and the 
bending of a circular plate subject to compressive forces distrib- 
uted uniformly around the boundary together with simultaneously 
applied normal forces acting along one diameter. Chapter eight 
presents various aspects of the classical Boussinesq problem for 
boundary-value problems expressible in terms of Bessel functions. 
Chapters nine and ten include problems involving symmetric as 
well as nonsymmetric heat conduction in circular plates as well as 
semi-infinite plain slabs, and also heat conduction in simple 
shells of revolution. 

The book is well written and presents a comprehensive exposi- 
tion of boundary-value problems solvable in terms of Bessel func- 
tions in these two fields. The book does not pretend to develop 
any new methods of analysis but is essentially a compilation of 
existing techniques of solutions. However, as such, it is a useful 
addition to the literature as a unified source of information in this 
area. W. A. Nash, USA 

2091. Zaidel’, R. M., Ryzhov, O. S., and Andriankin, E. |., The 
propagation of an approximately spherical heat front, Soviet Phys.- 
Doklady 4, 1, 65-67, Aug. 1959. (Translation of Dokladi Akad. 
Nauk SSSR (N.S.) 124, 1, 57-59, Jan./Feb. 1959 by Amer. Inst. 
Phys., Inc., New York, N. Y.) 

Title problem is solved for the case of a uniform medium where 
the conductivity varies with fixed power of temperature. The solu- 
tion consists of a spherically symmetrical part and a small non- 
symmetrical part expressible as spherical harmonics and Jacobian 
polynomials having discrete eigenvalues. 

L. S. Dzung, Switzerland 


2092. Kozdoba, L. A., The application of resistance networks 
to the solution of non-stationary heat conductivity problems (in 
Russian), Inzhener. Fiz. Zh. 3, 7, 72-79, July 1960. 

Article shows the relationships for the calculation of resistance 
networks in electrical models for the solution of three-dimensional 
problems of nonstationary heat conductivity where Type I and 
Type III boundary conditions prevail. 

For frequently encountered three-dimensional problems of axial 
symmetry, expressions are given. The error of the proposed 
method is checked on a number of examples having an exact ana- 
lytical solution. The analysis of errors shows that where corre- 
sponding intervals of time and space are chosen, the exactitude of 
the method is satisfactory for engineering practice. 

From author’s summary 


2093. Ermakov, V. $., The nonstationary temperature field in 
heat-producing elements of a reactor (in Russian), Inzhener. Fiz. 
Zh. 3, 5, 115-118, May 1960. 

The solution of the problem of temperature field determination in 
the finite cylinder with the internal heat source which is the arbi- 
trary function of both the coordinates and time was accomplished 
by the internal transformation method. 

The heat flux is given at the external surface of the cylinder. 
The solution of the problem is of interest for the heat processes 
model in the reactor core. From author’s summary 


312 





2094. Altman, M., Norris, R. H., and Staub, F. W., Local and 
average heat transfer and pressure drop for refrigerants evaporat- 
ing in horizontal tubes, ASME Trans. 82 C (J. Heat Transfer), 3, 
189-198, Aug. 1960. 

Authors determine local heat coefficients for an evaporating re- 
frigerant at three points (entrance, middle, exit) along a 0.343-in. 
ID horizontal tube. Pressure losses were also determined. Local 
coefficients fall within correlation obtained by B. Pierre in range 
studied bythis worker. Over whole range of N,(JAxX/L) inves- 
tigated by authors a new correlation is obtained using same varia- 
bles as Pierre and for qualities below 80%. With exit superheat of 
11°F, results indicate agreement with Pierre’s results only if in- 
let vapor qualities exceed 50%. Pressure loss data agree with 
predictions by the Martinelli-Nelson method. 

J. G. Knudsen, USA 


2095. Lam, S. H., Heat transfer through a region of closed- 
streamline, AFOSR TN 59-727 (Princeton Univ., Dept. Aero. 
Engng. Rep. 469), 22 pp., May 1959. 

It has been shown that the pertinent parameter in this class of 
problem is the Peclet number A = ReP,. Since this number con- 
tains a characteristic length, the solution is not invariant with re- 
spect to a scale transformation. When A is small, the solution 
tends to the simple conduction solution, which is invariant with 
respect to a scale transformation. 

For any A> 0 and for any steady flow pattern, the gross heat- 
transfer rate through the region is always higher than Q,. For 
small A, the increase of gross heat-transfer rate is proportional to 
. For large A, the gross heat-transfer rate is proportional to ns, 
Both results are for ® = 0 only. 

Dissipation in the region will, in general, increase the heat- 
transfer rate through the cold boundary and decrease the heat- 
transfer rate through the hot boundary. 

From author’s summary 


2096. Stoll, A. M., The role of the skin in heat transfer, ASME 
Trans. 82 C (J. Heat Transfer) 3, 239-242, Aug. 1960. 

The author considers lines of fundamental research and the im- 
pact of human factors in the area of thermal exchange. Logically, 
this area of investigation may be divided into: (a) Heat exchange 
between man and his environment; and (b) internal energy balance 
between heat production and heat loss. Very little information has 
been compiled in an orderly fashion concerning the skin through 
which heat must flow in both directions to maintain man in his en- 
vironment in a functional capacity. It is the purpose of this paper 
to consider the human skin, its dimensions and properties with re- 
spect to its role in heat transfer, and the effects of its impairment 


or injury. From author’s summary 


2097. Azer, N. Z., and Chao, B. T., A mechanism of turbulent 
heat transfer in liquid metals (in English), Inter. J. Heat Mass 
Transfer 1, 2/3, 121-138, Aug. 1960. 

Authors develop expression for the ratio €;,/€ based on physi- 
cal model different from unrealistic mixing-length hypothesis of 
Prandtl. Model assumes continuous change temperature and veloc- 
ity of eddy in its flight. Such assumption takes care of high con- 
ductivity fluids such as liquid metals. Final expression for 
€4/€m involves unknowns which are determined from experimental 
work of previous investigators. Predicted values of €y/€ agree 
quite well with experimental results, and results apply for both 
high and low Prandtl number fluids. 

Authors use results to predict Nusselt numbers for liquid met- 
als. They determine a dependence upon Prandtl number which 
gives better agreement with experimental data than Lyon’s equa- 
tion. Temperature profiles are determined which agree with pub- 
lished results. J. G. Knudsen, USA 


2098. Siegel, R., Heat transfer for laminar flow in ducts with 
arbitrary time viariations in wall temperature, ASME Trans. 82 E 
(J. Appl. Mech.), 2, 241=249, June 1960. 

The present analysis deals with fully developed laminar flow 
through a circular tube or a channel composed of two parallel 
plates. The walls of these ducts are assumed to have a tempera- 
ture which is locally uniform but varies arbitrarily with time, be- 
ginning from a condition where the fluid and the walls are at the 
same temperature. A step change in the wall temperature is con- 
sidered at first. The solutions to this situation are then general- 
ized to arbitrary time variations. The solution is obtained by a 
series expansion about the steady-state condition. The solution 
is approximate in the sense that it is required to satisfy only an 
integrated form of the energy equations. A set of partial differen- 
tial equations is in this way obtained which describes the shape 
of the temperature profile and can be treated by the method of 
characteristics. Results are presented in graphs, They indicate 
among other facts that the time required to reach steady state is 
quite well predicted by a simple analysis based on slug flow for 
short ducts, but is considerably shorter for long ducts. 

E. R. G. Eckert, USA 


2099. Yuge, T., Experiments on heat transfer from spheres in- 
cluding combined natural and forced convection, ASME Trans. 82C 
(J. Heat Transfer) 3, 214-220, Aug. 1960. 

Measurements of heat transfer from metal spheres to air have 
been made for forced, natural and combined convection over the 
range of Reynolds numbers 3.5 to 1.44 x 10°, and of Grashof number 
1 to 10°. Two methods were used, steady-state heating and rate-of- 
cooling, and the measured Nusselt numbers for purely forced con- 
vection and for purely natural convection are in general agreement 
with previous results. Comparison is made with theoretical esti- 
mates of heat transfer, particularly for small values of the Reyn- 
olds and Grashof numbers. A procedure is described for the pre- 
diction of heat transfer in combined convection with parallel flow, 
cross flow and counter flow. 

A. A. Townsend, England 


2100. Yuge, T., Experiments on heat transfer of spheres, Re- 
port 2: Particularly forced and combined convection at lower Reyn- 
olds numbers, Sci. Rep. Res. Inst., Tohoku Univ., Japan (B) 11, 
169-208, 1959/1960. 

More details are given of measurements of heat loss from 
spheres by natural, forced and combined convection in the range of 
Reynolds number 3.5 — 2535, and the range of Grashof number 1 — 
10°. The measurements were made both with the cooling-rate and 
the steady-state methods and considerable care was taken in cali- 
bration and in the elimination and determination of errors due to 
the presence of the supports. The measured values of the Nusselt 
numbers are represented by 


Nu =2+ 0.493 Re°* = (10 < Re < 1800) 


Nu =2+0.3 Re®*** = (1800 < Re < 150,000) 


for forced convection, and by 


Nu = 2+0.392 G°** = (. < Gr < 10°) 


and a procedure for computing values of Nu for combined convec- 
tion is described. The coefficients for combined convection de- 
pend on the relative directions of the flow and gravity, and an in- 
teresting phenomenon was observed for counterflow, a periodic 
variation of heat transfer when the mean transfer was less than 
that for forced convection at the same Reynolds number. The 
measurements are in moderate agreement with the less extensive 
measurements of other workers. 

A. A. Townsend, England 
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2101. Yuge, T., Experiments on heat transfer of spheres, Re- 
port 3: Influence of free stream turbulence at higher Reynolds num- 
bers, Sci. Rep. Res. Inst., Toboku Univ., Japan (B) 11, 209-230, 
1959/1960. 

The effect of free-stream turbulence on heat transfer from 
spheres has been studied for forced convection in the range of 
Reynolds numbers 5900-140,000, measuring also the changes in 
the pressure distributions due to the turbulence. The conclusion 
is drawn that the heat transfer is unaffected by turbulence of small 
intensity (less than perhaps 10%) unless it causes transition in 
the previously laminar boundary layer on the sphere. This is only 
likely to occur in the range of Reynolds numbers 30,000-300,000, 
and at lower Reynolds numbers the only effect is through transfer 
through the laminar boundary layer which is little affected by free- 
stream turbulence. In agreement with this view, the increase may 
be correlated with the Taylor parameter, (T is the integral scale of 
the turbulence). A full discussion of the possible effects of free- 
stream turbulence is given and reasons for some disagreement with 
results of other workers are discussed, 

A. A. Townsend, England 


2102. Denison, M. R., Estimating transient temperature distri- 
butions during ablation, ARS J. 30, 6, 562-563 (Tech. Notes), 
June 1960. 

Equations are developed for finding temperature distribution in 
an ablating body (slab or cylinder) consisting of a central thick 
solid layer, surrounded by a thin liquid layer and a gaseous bound- 
ary layer. Integral equations for mass and energy conservation in 
the liquid layer are used, analogous to those in boundary-layer 
theory. Simplifying assumptions are: constant shear in liquid 
layer, similarity of temperature profiles in liquid layer, neglect of 
heat of fusion. 

Depth of penetration of temperature rise in solid is calculated 
for the case where the temperature at the liquid-gas interface and 
the mass flux at the liquid-solid interface are both constant. 

D. A. DeVries, Netherlands 


2103. Geller, F. J., Contribution to the application of film cool- 
ing for gas turbine blades (in German), Dtsch. Versuchsanstalt 
Luftfahrt no. 104, 127 pp., Apr. 1960. 

A theoretical and experimental study of film cooling of gas tur- 
bine blades is presented. Air was used as a coolant. Gas temper- 
atures up to 1000°C were employed. 

Slits in blades had widths of 0.2 to 0.4 mm. Optimal conditions 
were reached when the velocities of the cooling gas and of the gas 
outside the film were of the same order of magnitude. This was 
the case with slit widths of 0.25 to 0.3 mm. 

In the vicinity of the slits cooling effects of 600°C were found 
with gas temperatures of 1000°C. A favorable value of the ratio 
of mass flow of cooling air to that of air flowing between blades 
was 0.025. An increase of this ratio to 0.035 gave only a small 
additional cooling, a further increase had very little effect. At 
values of the ratio below 0.01 the cooling effect became negli- 
gible. 

From the theory the blade wall temperature could be calculated, 
using an empirical proportionality factor for calculating the wall 


temperature near the slit from the given temperature of the cooling 


air. 
The experimental data are presented in dimensionless form. 
From the resulting equation the blade wall temperature could be 
found in relation to the length of flow along the blade. Results 
were in good agreement with a theory developed by Eckert and 
Livingood [AMR 7(1954), Rev. 1286 and AMR 8(1955), Rev. 3918]. 
From author’s summary by D. A. DeVries, Netherlands 


2104. Frenkel, V. Y., Heat exchange by radiation between two 
parallel infinite cylinders (in Russian), Inzhener. Fiz. Zh. 3, 4, 
85-89, Apr. 1960. 


By assuming that Lambert’s law is valid and that the irradiation 
at the surface of the cylinder is constant, author presents an equa- 
tion for the configuration factor. The final result is given as a 
function of the ratios of the radii R, and R, to the distance be- 
tween the cylinders L. Numerical results are given in a graphical 
form for both the general case R, # R, and the special case R, = 
R,. Analysis is then extended to a system consisting of 7 parallel 
cylinders. Use of the configuration factor obtained in the analysis 
is illustrated by an example of technical interest. The calculation 
of the temperature of a vacuum-tube grid and the radiant heat ex- 
change between a cathode and a grid is briefly discussed. 

R. Viskanta, USA 


2105. Pitkin, E. T., Optimum radiator temperature for space 
power systems, ARS J. 29, 8,. 596-598 (Tech. Notes), Aug. 1959. 
A relationship is derived between system parameters giving a 

minimum weight space power plant. Assumed relationships for 
components include: heat source weight proportional to its thermal 
power raised to an exponent, radiator weight proportional to its 
area, heat rejection by gray body radiation to absolute zero. The 
thermal efficiency is expressed as the product of the Carnot effi- 
ciency and a conversion efficiency, the latter a function only of 
source temperature, The treatment is conventional, resulting in an 
implicit expression for the radiator-to-source-temperature ratio 
which gives minimum system weight. 

T. J. Connolly, USA 


2106. Oppenheim, U. P., Experimental verification of theoreti- 
cal relations between total gas absorptivities and total gas emis- 
sivities for CO, J. Appl. Phys. 30, 6, 803-807, June 1959. 

An experimental study has been carried out for the purpose of 
verifying theoretical predictions concerning the relations between 
total absorptivities and total emissivities for transparent gases. 
The experimental conditions have been designed in such a way as 
to permit a direct check of theoretical relations derived for (a) 
nonoverlapping dispersion lines and (b) spectral lines with suffi- 
cient pressure broadening to permit neglect of the rotational fine 
structure. A comparison between the emissivities derived from ab- 
sorptivity measurements and emissivities calculated from the 
spectroscopic constants of CO shows a good agreement (within 
20% for most of the temperature range). 

The apparatus for the measurement of total gas absorptivities is 
described. Results for total absorptivities of carbon monoxide 
measured at temperatures between 300 and 500°K are given and 
total emissivities have been calculated in the temperature range of 
300 to 1600°K. The range of total gas pressure is 0 to 515 psia. 

From author’s summary by T. J. Connolly, USA 


2107. Nishikawa, K., and Urakawa, K., An experiment of nucle- 
ate boiling under reduced pressure, Mem. Fac. Engng., Kyushu 
Univ. 19, 3, 63-71, Mar. 1960. 

Experimental apparatus was developed which permitted observ- 
ing bubble formation, i.e. number of columns, diameter, rising ve- 
locity, frequency, while heat flux, pressure and temperature were 
varied, Data were taken which it was hoped would lead to the de- 
velopment of a theory of nucleate boiling. 

P. P. Heusinger, Germany 


2108. Gurchenok, A. A., Investigation of the process of flow of 
boiling water through diaphragms and cylindrical baffles (in Rus- 
sian), Izv. Tomskogo Politekhn. In-ta 101, 3-17, 1958; Ref. Zh. 
Mekh. no. 9, 1959, Rev. 10089. 

After a brief scrutiny of the known theoretica! and experimental! 
jata dealing with investigations of the processes of flow of boil- 
ing water, the paper continues with an exposition of the results of 
work done on the experimental! determination of the capacity of 
cylindrical hoods; on the basis of this work a method is given for 


314 





the calculations for the capacities of diaphragms and cylindrical 
hoods. Here it is pertinent to say that in the article under review 
attention is pin-pointed to the fact that the process of flow of boil- 
ing water should not be examined ‘‘a priori’’ as reversible, for in 
the flow of vapor and liquid being investigated there may be ther- 
modynamic incongruity between the pressure and the temperature. 
The experimental study of the process of flow of boiling water was 
carried out with brass diaphragms and cylindrical hoods of differ- 
ent lengths / (from 1 to 120 mm) and diameters d (from 2 to 2.6 
mm). Determinations were made in these tests of the capacity of 
the hoods for boiling and cold water in relation to the initial pres- 
sure; observations were recorded on the distribution of the static 
pressure along the length of the cylindrical hoods (8 to 120 mm 
long and 2 to 2.6 mm in diameter) and further visual observations 
were carried out in connection with the flow and the photography 
of pictures of the currents. Plans were drawn up for the specially 
designed experimental apparatus. This was briefly described. 
Some methodical details of the measurements are also furnished. 
Determinations of the temperature of boiling were made with the 
object of establishing a steady regime for the boiling water. It is 
noted that taking into account the error in measurements, the total 
error in determining the throughput capacity was of the order of + 
3%. 

The test results were given for the cold and the boiling water in 
the form of graphical relations of the throughput capacity of hoods 
of different lengths to the full difference in pressure p, — p, (pre- 
vious to and after fitting the hoods) and to the changes in the 
static pressure along the length of the hoods. Photographs are 
also shown of the flow after fitting the hoods (the exposure = 
0.005 secs). Some physical concepts are expressed regarding the 
course taken in the processes of outflow of cold and of boiling wa- 
ter. It is asserted that the capacity of the diaphragms for boiling 
water can be determined by means of the formula for the flow of 
cold water, provided the specific weight of boiling water is 
adopted instead of the specific weight of the flowing liquid. The 
following correlation, verified by tests, is recommended for the 
calculation of the capacity of cylindrical hoods for boiling water 


Gey 


— 


Gpy = 244 V(P, — P,) {0.71 — 1g(1/d)] (*#.) 
When working out the above correlation assumptions were made re- 
garding the constancy of the specific weight of the water (1000 
kg/m’) and of the coefficient of discharge of the hood 0.62. It is 
indicated that the proposed method for the calculations for the dia- 
phragms and cylindrical hoods can be utilized over the whole 
range of investigated relations of //d when the pressures varied 
from 0.02 to 8.0 atm. G. E, Khudyakov 

Courtesy Referativnyi Zhurnal, USSR 


Book—2109. Fuchs, N. A., Evaporation and droplet growth in 
gaseous media (Translated from the Russian by J. M. Pratt), New 
York, Pergamon Press, 1959, 72 pp. $5.50. 

Evaporation, and its reverse phenomenon the growth, of liquid 
droplets in gaseous medium plays an important part both in nature 
and in engineering. As an example of the former, the cycle of wa- 
ter in the atmosphere can be mentioned: the evaporation from the 
seas and other open water surfaces, the subsequent condensation 
of water vapor on nuclei, and the growth of droplet to its final pre- 
cipitation in the form of rain or snow. Applications in engineering 
are: evaporation of fuel droplets prior to combustion in piston en- 
gines, gas turbines, jets, and furnaces; drying and humidification 
in process industries; cooling and air conditioning by water spray. 
Present work treats the basic theory of these processes, starting 
with the early ground-laying work of Maxwell and Stefan, and 
bringing it up to its present state of development. The treatment 
is limited to pure liquids, i.e., solutions and mixtures are not con- 
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sidered. Chapter I deals with the case of the droplet being mo- 
tionless relative to the medium. Chapter II is devoted to quasi- 
Stationary evaporation of droplets in a stream of gas. Chapter III 
deals with several cases of nonstationary evaporation of droplets. 
The references cover the period from about 1881 (Stefan) to 1954; 
author made effort to include all of the scanty experimental work 
that is available. Many references of Russian work in this field 
are listed, beside those from English, American, German, Japa- 
nese, and Swedish literature. This is a valuable, comprehensive, 
contribution to the literature of this subject, which is of impor- 
tance for numerous branches of science and engineering; it can be 
recommended for serious study to all those concerned with its 
field. K. J. DeJuhasz, USA 


2110. Dlouhy, J., and Gauvin, W. H., Evaporation rates in 
spray drying, Canad. J. Chem. Engng. 38, 4, 113-120, Aug. 1960. 

Heat and mass transfer coefficients have been determined during 
the evaporation of water sprays produced by pneumatic atomizing 
nozzles in a vertical, cocurrent spray dryer, 8-in. in diameter and 
14 ft high, under various operating conditions. The progressive 
evaporation of the spray down the chamber was followed by taking 
samples of the drying air and of the water droplets at various dis- 
tances from the nozzle, and a new volumetric method for the accu- 
rate determination of air humidities was developed. 

For droplet spray ranging in mean diameter from 11.5 to 38.5 mi- 
crons, the heat and mass transfer coefficients were found to be es- 
sentially the same as for single, stationary droplets evaporating in 
still air, the similarity being attributed to the almost equal diffu- 
sivity of the drop and of the air stream, resulting in negligible 
relative velocity. Certain important aspects of spray dryer design 
are discussed, and a method is outlined for the calculation of the 
residence time in the evaporation zone. 

From authors’ summary 


2111. Wheat, J. A., and MacLeod, D. A., Tray drying of fine 
powders, Canad. J. Chem. Engng. 37, 2, 47-54, Apr. 1959. 

Drying rates of finely powdered aluminum soaps and diatoma- 
ceous silicas were determined in a tray dryer. The weight of solid 
on the tray was automatically recorded. As expected for fine 
powders, plots of drying rate against moisture content were con- 
cave downward. The data were correlated by equations of the 
form N = aX¢**** where N is the drying rate in lb/(hr) (sq ft) and 
Xg is the free moisture content in lb of water per lb of dry solid. 
A straight line was obtained by plotting log a for aluminum stea- 
rate against the reciprocal of absolute temperature and a similar 
relationship was assumed to hold for the other materials which 
were dried at two temperatures only. Intercepts of the temperature 
plots seemed to depend upon bulk density or average particle size, 
but no general correlation was possible. 

From authors’ summary 


2112. Stepanek, J., and Standart, G., Heat transfer during the 
condensation of mixtures of vapors of immiscible liquids, Co//ec- 
tion Czechoslov. Chem. Commun. 23, 995-1012, 1958. 

Authors examine theoretically the behavior during condensation 
of a system consisting of vapors of two immiscible liquids. The 
vapors are in equilibrium with each other. 

Among the various simplifying assumptions made are the follow- 
ing: (1) The only resistance to heat transfer is in the liquid phase. 
(2) Condensation of each constituent is unaffected by the presence 
of the other condensate. The liquid which better wets the metal 
surface forms a film on it. Condensate of the second constituent 
is visualized either as droplets or as an equivalent outer film for 
thermodynamic or hydrodynamic considerations respectively. 

Resulting equations show that Nusselt’s relation for condensa- 
tion of a single constituent is applicable if modified by two cor- 
rection terms containing empirical coefficients. These coeffi- 





cients are derived from experiments on systems of benzene-water, 
toluene-water, chlorobenzene-water and dichloroethane-water, for 
all of which results are included, For the apparatus described, 
the relation presented correlates these experimental results with 


an accuracy of 7%. T. D. Patten, Scotland 


2113. Watson, E. L., McKillop, A. A., Dunkley, W. L., and 
Perry, R. L., Flow characteristics—Plate heat exchangers, /n- 
dust. Engng. Chem. 52, 9, 733-740, Sept. 1960. 

Complex velocity profiles in three different designs of plate 
heat exchangers were obtained both photographically by employing 
a dye and by measuring electrical conductivity with sodium chlo- 
ride as a tracer. Pressure drop data were plotted in the form of a 
friction factor—Reynolds number correlation. 

D. M. Mason, USA 


2114. McKillop, A. A., and Dunkley, W. L., Heat transfer— 
Plate heat exchangers, Indust. Engng. Chem. 52, 9, 740-744, Sept. 
1960. 

Heat-transfer coefficients and temperature distributions in three 
different types of plate heat exchangers were calculated on a dig- 
ital computer from theory combined with experimental values of 
mass flow rates and bulk entering and leaving fluid temperatures. 
Plots of Nusselt number versus Reynolds number are included. 

D. M. Mason, USA 


2115. Jensen, J. T., An experimental analysis of a pebble bed 
heat exchanger for a small hypersonic wind tunnel, Ingeni¢gren, 
Copenhagen (International ed.) 4, 4, 120-126, Dec. 1960. 

The necessity of keeping a constant, elevated stagnation tem- 
perature in hypersonic wind-tunnel work has lead to an experimen- 
tal analysis of design parameters and operational methods of a 
pebble-bed heat exchanger. 

The experimental analysis has been carried out on the preheat- 
ing cycle, which has been controlled in order to simulate the con- 
ditions in the actual blow-down cycle. 

From author’s summary 


2116. Walker, C. L., Smith, C. R., and Gritton, D. G., Weight 
optimization of heat rejection systems for space applications, 
Proc. Heat Transf. Fluid Mech. Inst., Stanford, Calif., June 15-17, 
1960; Stanford Univ., 1960, 244-259. 

Authors analyze performance of a particular heat rejection sys- 
tem for space flight applications, analysis referring mainly to alu- 
minum construction with water cooling. System consists of long 
tube bent to and fro in a plane; the gaps between the tube sections 
are filled by a metal sheet which acts as a series of fins for the 
appropriate tube sections. The tube itself is shielded by an outer 
corrugated tube to reduce probability of meteorite puncture. For 
each heat rating the assembly is optimized for minimum weight, 
taking account of tubes, fins, headers, coolant and pump. 

Curves are presented for optimized design, showing the effect of 
mean coolant temperature, and coolant tube wall thickness (choice 
of which is dictated by meteorite puncture). The calculations 
have been carried out on a computer, and the initial assumptions 
made and the computing procedure are presented very sketchily. 

Y. R. Mayhew, England 


2117. Tsang, T., Transient state heat transfer and diffusion 
problems, Indust. Engng. Chem. 52, 8, 707-710, Aug. 1960. 
Author investigates the heat-conduction equation 
oT 
cp == div (k grad T) 


and its special case, the diffusion-equation 


= div (D grad C). 


oc 
ot 


If c, p and k are functions of T also, then, because of the nonlin- 
earity, it is very difficult to solve equation [1] ( or equation [2] in 
analogical case) analytically. 

Author presents a method similar to perturbation methods in 
quantum mechanics, assuming that c, p and k vary only slightly 
with their arguments (which is often the case in practice). He 
supposes that c, p and k tend to constant values Cg, po, k, if t 
tends to infinity (and if T —> T (ce) for t —> 00; T (ce) may be 
easily determined in a lot of practical cases). 

Solving the heat-conduction problem for a slab, he introduces di- 
mensionless variables T, z and ¢ instead of t, x and T(T20,0S 
zSn,08 ¢ $1). He gets the equation 


= (e%)- (3] 


Poem, € <<, 
CoPo 


k 
Epa~lt+e, 


f/, g are functions of x, t, 6 in general. Denoting 


% 
in) = (2) e-""T sin nz, [5] 


7 
author writes the first-order approximation in the form 
= = [Ay + EBa(T)] yn [6] 


and putting [6] into [3] and using boundary conditions, he finds 
conditions for A, and B,(T). Especially, he investigates the 
case if k and cp are linear functions of ¢, 


k =k, (1 + Ad), A1,p<<1. 


Cp = Cop, (1 + ud), 


Similarly, heat conduction from a sphere and from an infinitely 
long cylinder is treated. Finally, author comments on the applica- 
bility of the method. K. Rektorys, Czechoslovakia 


2118. Chung, P. M., Effect of localized mass transfer near the 
stagnation region of blunt bodies in hypersonic flight, NASA TN 
D=-141, 16 pp., May 1960. 

Solutions of the integral forms of the equations of momentum and 
energy are given for the case when the wall mass transfer is zero 
beyond a certain value of the streamwise distance. The solutions 
make use of a modified Stewartson-Illingworth transformation of 
the equations and application of the hypersonic approximation, 
whereby the pressure gradient term can be neglected. The cases 
treated include the flat plate, cylinder and sphere. The results 
show that the upstream mass transfer becomes less effective in 
protecting the downstream impervious wall when a favorable pres- 
sure gradient exists and when the flow is varied from 2 to 3 di- 
mensions. G. M. Lilley, England 

2119. Ermolenko, V. D., The application of methods involving 
the thermodynamics of irreversible processes to mass transfer 
phenomena in colloids (in Russian), Inzhener. Fiz. Zh. 3, 5, 124- 
126, May 1960. 

Using the basic relationships of the Onzager theory, certain 
regularities in the transfer of heat and mass of substance are ob- 
tained. A relationship is established between the thermogradient 
coefficient and thermodynamic characteristics of transferred sub- 


stances. From author’s summary 


2120. Li, T. Y., Effect of surface mass-transfer on the impul- 
sive motion of an infinite plate at hypersonic speeds in a viscous 
compressible fluid, AFOSR TN 60-956 (Rensselaer Polytech. 
Inst., Dept. Aero. Engng. TR AE 6005), 52 pp., Sept. 1960. 


The purpose of the present paper is to examine the effects of 
mass-transfer on an infinite flat plate surface when the plate exe- 





cutes an impulsive motion at hypersonic speeds in a viscous com- 
pressible fluid. K. Stewartson [Cambridge Phil. Soc., 1955] has 
considered the corresponding problem for an impermeable surface. 
In the present paper, the law of surface mass-transfer which 
yields a similar solution for the viscous boundary layer is derived. 
The solution: for the viscous region can be obtained by an exten- 
sion of Stewartson’s result. The matching at the interface be- 
tween the viscous and inviscid regions is accomplished by 
Stewartson’s procedure. Solutions are obtained in explicit closed 
forms which give complete information on the effects of surface 
mass-transfer on the strong interaction between shock wave and 
boundary layer. Numerical examples are discussed, 

From author’s summary 


2121. Pasternak, |. S., and Gauvin, W. H., Turbulent heat and 
mass transfer from stationary particles, Canad. J]. Chem. Engng. 
38, 2, 35-42, Apr. 1960. 

Convective heat and mass transfer rates for 20 shapes sus- 
pended in various orientations in a hot turbulent air stream were 
correlated by the equation 


i’ p = 0.692 (Re”’)~°*** for 500 < Re” < 5000 


for turbulent intensities between 9 and 10%, using a new charac- 
teristic dimension, L”’, in the Reynolds number. This dimension, 
defined as the total surface area divided by the maximum perimeter 
perpendicular to flow, was qualitatively explained from boundary- 
layer considerations and was found to correlate the data for differ- 
ent shapes available in the literature. Qualitative pictures for the 
relative rates of heat and mass transfer around the various shapes 
were also obtained. From authors’ summary 

2122. Cherkasov, B. A., Influence of the principle of tempera- 
ture distribution and the means of transfer on the length of the 
turbine blades (in Russian), Izv. Vyssh. Uchebn. Zavedenii. 
Aviats. Tekbn. no. 2, 128-132, 1958; Ref. Zh. Mekh. no. 5, 1959, 
Rev. 4919. 

By making use of the equation for the output through the inlet 
transverse section of the turbine the author is able to investigate 
the relation of the length of the blades to the principle of distribu- 
tion of the temperature and the outlet of the blades of the control- 
ling apparatus, the other conditions being equal. An attempt is 
made to justify the choice of the distribution of the outlet angles, 
based on the length of the blades. There are some misprints. 

N. A. Kolokol’tsov 
Courtesy Referativnyi Zhurnal, USSR 


2123. Tzederberg, N. V., Popov, V. N., and Morozova, N. A., 
An experimental investigation into heat conductance of argon (in 
Russian), Teploenergetika no. 6, 82-86, June 1960. 

The experimental investigation into heat conductance of argon 
was carried out by isobars 1, 100, 200, 300, 400 and 500 kg/cm” in 
the interval of temperatures from -70 to +400°C. The equation 
describing heat conductance of the argon under pressure and the 
table of heat conductance values up to 600°C are given. 

From authors’ summary 


2124. Kukushkin, A. V., The determination of the thermogra- 
dient coefficient (in Russian), Inzhener. Fiz. Zh. 3, 6, 91-93, 
June 1960. 

The method of determining coefficients of mass transfer from a 
single experiment is extended to the determination of the coeffi- 
cient of heat gradient 5, suitable for various media and in various 


conditions. From author’s summary 


2125. McCutchan, J. W., The prediction of human thermal toler- 
ance when using a ventilating garment with an antiexposure suit, 
ASME Trans. 82 C (J. Heat Transfer) 3, 243-251, Aug. 1960. 


The physiological responses of human subjects have been in- 
vestigated in the thermal environments ranging from 120 to 240°F 
while wearing the MA-2 ventilating garment, an MK-IV exposure 
suit, and other garments comprising 2.15 clo’ of thermal resist- 
ance. The ventilating garment was given air inputs ranging from 2 
to 14 cfm in volume, and from 50 to 90°F in temperature. The 
thermal responses of the subjects are shown graphically in terms 
of heat storage, heart rates, sweat rates, and composite indexes of 
these variables. The results of these experiments have been pre- 
pared in terms of an equation which is presented graphically as a 
nomograph. This nomograph predicts the cooling power of the 
MA-2 ventilating garment and is to be used in conjunction with the 
tolerance chart. The tolerance data, which were determined on 
steady exposures in a preheated chamber, are used to predict hu- 
man tolerance for conditions where the air and wall temperatures 


are not constant, From author’s summary 


Combustion 
(See also Revs. 2064, 2078, 2242) 


2126. Guinet, M., Measurement of ignition delay of pyrophoric 
substances as a function of air pressure and humidity (in French), 
Rech, Aéro. no. 76, 25-34, May/June 1960. 

Ignition delay measurements in moist air have been determined 
as a function of pressure for the following pyrophoric compounds: 
Al(BH,),, Al(C,H;),, Al(CH,),, and B(C,H,),. The ignition delay is 
defined as the time interval between initial exposure of the pyro- 
phoric substances to air and the emission of detectable radiation 
using either a photomultiplier or a camera. The ignition delay 
(=T) data vary with pressure (p) according to an expression of the 
form Tt = constant, n = 0,3. Increasing concentrations of water 
vapor increase T for B(C,H,), and decrease T for the aluminum 
compounds; al(BH,), and Al(CH,), fail to ignite in dry air. 

S. S. Penner, USA 


2127. Sviridov, Yu. B., and Zuev, B. A., Flame ignition in light 
motors (in Russian), Trudi Labor. Dvigatelei Akad. Nauk SSSR no. 
4, 108-123, 1958; Ref. Zh. Mekh. no. 9, 1959, Rev. 9998. 

The principles and main features of an internal combustion motor 
using a light fuel and equipped with flame ignition are described. 
The paper is devoted to an experimental comparison of the charac- 
teristics of motors fitted with flame and normal ignition. The 
equipment and procedure used in the experiments is described. A 
single-cylinder motor of 3 hp with variable compression is investi- 
gated. In this investigation the power of the motor was measured, 
also the consumption of fuel and air; an indicator trial was carried 
out with the aid of a four-channel cathode oscillograph and a 
piezo-quartz transmitter. The pressure was measured both in the 
main combustion chamber and in the precombustion chamber. The 
investigation of the flame and normal ignition was carried out un- 
der identical conditions. The tests disclosed an increase in the 
power and economy in running the motor, amounting to 6-9% with 
flame ignition due to acceleration in the process of combustion 
and the reduced mass of burnt-out charge. A hypothesis is put for- 
ward explaining the features of the combustion process in motors 
with flame ignition in the light of contemporary ideas regarding 
turbulent combustion. In particular, points are stressed dealing 
with the acceleration of the velocity of combustion by a factor of 
2-3 and the sharp reduction in the burning out mass. 

Yu. F. Dityakin 
Courtesy Referativnyi Zhurnal, USSR 


2128. Bolz, R. E., and Burlage, H., Jr., Propagation of free 
flames in laminar- and turbulent-flow fields, NASA TN D-551, 66 


pp., Sept. 1960. 
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The influence of screen-induced turbulence on flame propagation 
velocity was studied in a four-inch free jet of premixed natural gas 
and air. Flames were ignited with crossed-wire electrodes located 
at the end of the nozzle. The growth of laminar and turbulent 
flame kernels was studied by taking high-speed motion pictures of 
their projected shadowgraphs. 

Data correlations were consistent with the theory of a wrinkled 
flame model for weakly turbulent flames. No evidence was found 
for the existence of flame-generated turbulence. 

T. P. Clark, USA 


2129. Stechkin, B. S., and Anashev, M. D., A method for the 
joint investigation of the propagation of a flame and of the changes 
in pressure in a motor with spark ignition (in Russian), Trudi Lab. 
Dvuigatelei Akad. Nauk SSSR no. 3, 155-163, 1957; Ref. Zb. Mekh. 
no. 9, 1959, Rev. 9999. 

Results are given of the investigation of the process of combus- 
tion in a motor with spark ignition, carried out by the method of 
combining the recording of the gas pressure and high-speed photog- 
raphy of the propagation of the flame, with the object of getting 
better founded evaluations of the changes in the parameters of the 
gas in the course of its combustion in the motor. The investiga- 
tion was Carried out on a single-cylinder motor unit with a steel 
cylinder of rectangular section (102 x 50) and with transparent 
windows in the combustion chamber. The photography of the com- 
bustion process was effected by a high-speed narrow-film camera 
of type SKS-1 with an exposure speed of 4000 frames a second. 
The combustion chamber was illuminated through the transparent 
windows by parallel beams of light produced by apparatus of type 
IAB-451. The recording was made on a cathode oscillograph with 
a piezo-quartz transmitter. Synchronization was accomplished by 
imprinting the time on the cine film by means of neon lamps when 
the combustion process was being photographed and by the record- 
ing diagram, the lamps being switched on simultaneously; the ap- 
pearance of the ignition spark was imprinted in the same way. 
Analysis of the experiments showed that with full throttle and at a 
moment corresponding to the maximum pressure, 0.82-0.92 of the 
charge is consumed. At the moment when the front of the flame 
reaches the far wall there is a portion of unconsumed working mix- 
ture amounting to 11-13% of the whole. This portion in the ensu- 
ing 0.6 to 1 m sec. is consumed as the result of normal propagation 
of the flame. It is assumed that the charge is completely envel- 
oped in the flame at the moment when the pressure reaches its 
maximum and that the residual quantity of the working mixture 
burns out beyond the front of the flame. B. D. Zaloga 

Courtesy Referativnyi Zhurnal, USSR 


2130. Bird, J. F., Hoar, L., Hart, R. W., and McClure, F. T., 
Effect of solid propellant compressibility on combustion insto- 
bility, J. Chem. Phys. 32, 5, 1423-1429, May 1960. 


Authors’ previous theoretical treatment [J. Chem. Phys. 30, 1501 
(1959)] of interaction of sound with a burning propellant surface 
shows that the time-dependent transport of mass and energy in the 
combustion zone can lead to acoustic amplification, even in the 


absence of time lags in the chemical processes. This theory is 
extended in this paper to include density fluctuations of the solid 
propellant due to compressibility and thermal expansion. The lat 


ter effect is found to be less important than the former. 
T. Y. Toong, USA 


2131. Khitrin, L. N., and Solovyeva, L. S., Homogeneous- 
heterogeneous combustion of carbon monoxide in narrow tubes 
(chonnels), Seventh Symposium (International) on Combustion, 
London and Oxford, Aug. 28-Sept. 3, 1958; New York, Academic 
Press, 1959, 532-538. 

The aims of this investigation are (1) to obtain the basic equa- 
tions describing combustion under conditions where the chemical 


process can occur both in the gas volume and on the surface of a 
solid active wall, (2) on this basis, to establish the necessary 
conditions for determination by experiments and calculation of the 
kinetic constants of a surface process. 

Assuming that combustion of a uniform mixture takes place in a 
straight channel of diameter d and that the gas flow is along the x- 
axis at a rate of w and that reaction takes place in a large oxygen 
excess and follows the kinetic law for the first-order reaction, the 
following equation for the combustion was obtained 

Cc ‘Ce a emul */w). e7 Sk(x/w) 
where C is the fuel concentration, C, the initial concentration 
value, &, the reaction velocity constant for the volume reaction, k 
the corresponding constant for the surface process, and s the spe- 
cific reaction surface of the catalyst. 

A cylindrical tube was chosen as the reaction vessel and ma- 
terials of varying catalytic power were used for the tube wall ma- 
terial, i.e., quartz, platinum and copper. CO was chosen as fuel. 
The experiments served for determinating the characteristics of the 
oxidation reaction of CO and the values k,, &. Some results ob- 
tained are as follows: when the rate of the surface reaction is very 
high, the role of surface combustion (sk) in the over-all process 
(ky + sk) is found to be extremely small for a tube diameter of 
10mm; when the tube diameter is much less, a sharp increase in 
ratio sk/k, + sk occurs. 

M. Kunugi and H. Jinno, Japan 


2132. Courtney, W. G., Combustion intensity in a heterogeneous 
stirred reactor, ARS J. 30, 4, 356-357, Apr. 1960. 

Author derives an equation for burning rate per unit volume for a 
dispersed spray of monopropellant in a stirred chamber. He indi- 
cates equation is intractable and numerical solution not feasible 
because specific burning rate coefficient k is not known and is 
probably a function of chamber turbulence and combustion in- 
tensity. 

Simplified equation gives qualitative influence of gas density, 
droplet size, and & on combustion intensity. 

R. H. Eustis, USA 


2133. Fructus, J., Analysis of combustion products of jet air- 
craft burners by means of the O.N.E.R.A. FU 1 analyzer during 
flight (in French), Rech. Aéro. no. 77, 19-27, July/Aug. 1960. 

A stainless steel sampling ‘‘comb’’ cooled by kerosene is lo- 
cated across the jet and gives samples which are continuously 
analyzed for CO, independently of ambient pressure by a specially 
developed infrared absorption system. 


M. W. Thring, England 


2134. Talantov, A. V., Analysis of operation of simplest ram- 
jet combustion chamber under flying conditions, ARS. J. 30, 4, 
379-385, Apr. 1960. (Translation of Izv. Vyssh. Uchebn. Zavade- 
nii Aviats. Tekbn. (Bull. Higher Inst. Learning, Aviation Engng.), 
no. 2, 122-133, 1959.) 

Paper analyzes the influence of flight conditions on required di- 
mensions of combustion chamber under the assumption of homoge- 
neous fuel vapor-air mixture at flameholder. Author computes 
flame spreading length (distance from flameholders to coalescence 
of flame) and combustion time for one-dimensional flow after co- 
alescence. 

Examples for subsonic and supersonic flight velocities show the 
flame spreading length to be small relative to required combustion 
length. Results are believed qualitatively valid within assump- 
tions made, but actual chambers must include provision for fuel 
distribution. R. H. Eustis, USA 

2135. Povinelli, L. A., Combustion performance characteristics 
of a laboratory subsonic ram-jet, |. Roy. Aero. Soc. 64, 597, 564- 
566 (Tech. Notes), Sept. 1960. 
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2136. Kvasnikov, L. A., Tarasov, E. V., and Shakhurin, S. |., 
Boosting in combustion chambers of gas turbine engines by the 
temperature of the gas (in Russian), Izv. Vyssh. Uchebn. Zave- 
denii. Aviats, Tekbn. no. 4, 81-91, 1958; Ref. Zb. Mekh. no. 9, 
1959, Rev. 9972. 

Results are described of investigations of methods for boosting 
of a tubular combustion chamber in a gas-turbine engine by the 
temperature of the gas (up to 1400°K). Experimental results are 
given for a chamber of this type for the case where the boosting 
by the temperature of the gas occurs simultaneously with increase 
in the delivery of the fuel and also with increase of the delivery of 
air into the head portion of the chamber. The calculation took into 
consideration the distribution of the air along the length of the 
chamber, the depth of penetration of jets of secondary air and the 
distribution of pressure in the furnace tube. The experiments in- 
cluded the determination of the relation of the coefficient for com- 
pleteness of the combustion to th. zeneral coefficient for the sur- 
plus of air; observations were carried out on the temperature field 
in different sections of the chamber along its length, and the in- 
tensity of turbulence in the furnace tube was ascertained. The ex- 
periments established that the boosting of a given chamber by the 
temperature of the gas by increasing the delivery of the fuel can be 
effected by means of redistribution of the air along the length of 
the chamber. In order to obtain a high degree of completeness of 
combustion it is essential to alter the principle of distribution of 
the air along the length of the chamber in such a manner that the 
expenditure of air in the combustion zone shall be increased in 
proportion to the increase of the expenditure of fuel. Recommenda- 
tions are made for the creation of the necessary field of tempera- 
tures at the chamber’s outlet. Yu. F. Dityakin 

Courtesy Referativnyi Zhurnal, USSR 


2137. Privalova, K. A., A review and comparative evaluation of 
methods of computation for ejector gas burners (in Russian), The- 
ory and practice of the combustion of gas, Leningrad, Gostopizdat, 
1958, 185-201; Re/. Zh. Mekh. no. 9, 1959, Rev. 9969. 

Paper starts with a review of works dealing with the calcula- 
tions for jet apparatus and continues with a comparative evaluation 
of jet burners with a view to their classification by their optimum 
characteristics. As the result of analysis of the data obtained it 
was established, with an accuracy of sufficient exactness for prac- 
tical purposes, that the dimensions of the mixer of the burner can 
be determined by means of formulas based on the constancy of the 
quality of motion without taking into account the velocity of the air 
entering the mixing chamber. The calculations can be simplified 
by adopting for the constant of the burner a magnitude capable of 
being determined by experimental means. 

Yu. F. Dityakin 
Courtesy Referativnyi Zhurnal, USSR 


2138. Nagao, F., Kakimoto, H., and Hirukawa, M., The effect of 
combustion swirl on the combustion in a diesel engine, Bull. JSME 
3, 11, 378-385, Aug. 1960. 


2139. Chekalin, E. K., The combustion of atomized liquid fuel 
in a turbulent air flow (in Russian), Inzhener, Fiz. Zh, 3, 6, 87-90, 
June 1960. 

A study is made of the most important spray parameters deter- 
mining the turbulent flame rate. It is experimentally shown that 
the main mechanism of combustion in a turbulent flow is the propa- 
gation of flame by means of its transfer from drop to drop. 

From author's summary 


2140. Ruping, G., Theory of evaporation and combustion of a 
single fuel drop (in German), DVL-Berichte no. 93, 93 pp., Nov. 
1959. 


Prime Movers and Propulsion 


Devices 
(See also Revs. 1967, 2078, 2133, 2134, 2135, 2138) 


2141. Roy, M., Supersonic propulsion by ramjet and turbojet (in 
French), Advances in Aeronautical Sciences, Vol. 1 (Proc. of the 
First International Congress in the Aeronautical Sciences, Madrid, 
Sept. 8-13, 1958); New York, Pergamon Press, 1959, 79-112. 

Author gives thorough and comprehensive synopsis of air- 
breathing propulsion systems in supersonic and early hypersonic 
flight regimes, up to Mach numbers 6-7. 

Several new elements are introduced in the process of separating 
out the most significant factors and coefficients contributing to a 
simplified physical picture of the basic phenomena. In view of 
large number of possible variables, author has drawn on his long 
experience and that of his research establishment, ONERA, to 
arrive at meaningful basis of comparison. 

Simplified factors are used to give general picture of performance 
spectrum extending from pure turbojet to pure ramjet. Intermediate 
composite systems include turbofan, families of bypass systems 
and turbo-ramjet combinations, both with and without after-burning. 
Combinations especially suitable for VTOL are discussed, in- 
cluding the supersonic transport application. 

For hypersonic speeds, author discusses detonation ramjet, 
whereby combustion takes place in stationary shock in ramjet inlet. 
This principle was originally proposed by author in the Comptes 
Rendus de l’ Academie des Sciences, Paris, Feb. 1, 1946. 

F. L. Wattendorf, USA 


2142. Hammitt, A. G., An analysis of the effects of perfect gas 
parameters on gas turbine performance, AFOSR TN 60-225 (Prince- 
ton Univ. Dept. Aero. Engng. Rep. 500), 24 pp., Dec. 1959. 

Simple closed gas turbine cycle with regenerator is analyzed, 
considering working fluid as perfect gas, accounting empirically 
for irreversibility and speed and stress limitations of cycle compo- 
nents. Efficiency expression is developed showing that gas char- 
acteristics effect cycle efficiency only through ‘‘loss’’ parameters 
for the components. Author concludes that celerity, specific heat 
ratio, and viscosity are important properties in determining gas for 
highest cycle efficiency. Further, it is concluded that low spe- 
cific heat and high celerity are needed for good heat exchange, 
while reverse is beneficial to turbomachinery components. Numer- 
ical calculations are presented for a few sample cases. Brief dis- 
cussion, but no analysis, is given of economic factors in the 


choice of the gas for a cycle. W. Rice, USA 


2143. Zagorenko, D. P., Calculations for the length of mixing 
chambers in jet apparatus (in Russian), /zv. Vyssh. Uchebn. Zav- 
edenii. Str-vo i Arkhitekt. no. 3, 125-131, 1958; Ref. Zb. Mekb. 
no. 9, 1959, Rev. 9956. 

A method is described for the determination of an approximate 
value for the constants of turbulence which are essential for the 
calculation of the length of the mixing chamber in jet apparatus. 
As the result of theoretical analysis it was found possible to pro- 
pose a formula for the determination of the optimum length for the 
mixing chamber. With the object of verifying the formula a series 
of experimental investigations was carried out on the mixing of air 
flows in the jet apparatus equipped with a cylindrical mixing cham- 
ber. The plan adopted for the whole assembly is described. The 
procedure used in the tests was to take samples of the mixture of 
air with carbonic acid introduced into the air flow at various points 
along the length of the chamber and in its sections and then to de- 
termine the concentration of the carbonic acid with the aid of a 
gas-analyzer. Experiments established the magnitude of the co- 
efficient of proportionality in the formula for the determination of 


319 





the length of the mixing chamber. A formula was also supplied for 
the determination of the constants of turbulence for a given value 
for the coefficient of proportionality, obtained experimentally for 
a given type of jet apparatus. Yu. F. Dityakin 
Courtesy Referativnyi Zhurnal, USSR 


2144. Moffitt, T. P., and Klag, F. W., Analytical investigation 
of cycle characteristics for advanced turboelectric space power 
systems, NASA TN D=-472, 29 pp., Oct. 1960. 

An investigation was made of the relative influence of turbine 
inlet temperature, radiator temperature, and turbine efficiency on 
required radiator area for Rankine cycles and rubidium, potassium, 
and sodium as working fluids. A further analysis was made of the 
factors influencing turbine efficiency ana design for alkali-metal 
applications. The effect of working fluid and rotor speed on re- 
quired number of stages and the effect of moisture on efficiency 
are considered. Methods of reducing moisture content are com- 


pared. 
From authors’ summary 


2145. Kaufman, H. R., An ion rocket with an electron-bombard- 
ment ion source, NASA TN D=585, 38 pp., Jan. 1961. 

An ion-rocket engine with a 1(-cm-diam electron-bombardment 
ion source was investigated. Both theory and experimental results 
are presented. Mercury ion exhaust beams up to 0.06 amp were ob- 
tained with over-all engine power efficiencies of 0.27 to 0,33 at 
specific impulses from 4500 to 5500 sec. Use of a more efficient 
field coil to generate the small magnetic field required could in- 
crease these values to about 0.40 and 0.45. 
efficiency appear likely from improvement of other components. 


Further increases in 


Propellant-utilization efficiencies were as high as 0.80. An 
electron-bombardment ion source appears to be one of the most 
promising for ion rockets. 

From author’s summary 


2146. Beam, B. H., An exploratory study of thermoelectrostatic 
power generation for space flight applications, NASA TN D-336, 
35 pp., Oct. 1960. 

A study has been made of a process in which a solar heating 
cycle is combined with an electrostatic cycle for generating elec- 
trical power for space-vehicle applications. The power unit, re- 
ferred to as a thermoelectrostatic generator, is a thin film capaci- 
tor alternately heated by solar radiation and cooled by radiant 
emission. Estimates are included of the performance of this type 
of device in space in the vicinity of earth. Results of an experi- 
ment to illustrate the principle are described. 

From author’s summary 


2147. Nagao, F., Shimamoto, Y., and Obayashi, H., A method 
of measuring the exhaust-gas energy available for turbocharging of 
a diesel engine, Bull, JSME 2, 8, 573-578, Nov. 1959. 

The measurement of the exhaust-gas energy is essential for the 
design of turbochargers. However, in a pulse system its direct 
measurement is next to impossible. The present authors have de- 
vised a simple method for this purpose. A part of the exhaust gas 
is by-passed to expand down to the atmospheric pressure through 
a small measuring nozzle similar to the turbine nozzle. The mo- 
mentum of by-passed gas is measured as the thrust on a cage, 
built of piles of aluminum rings and a disc lined with wire gauzes, 
and the flow rate, by means of an orifice. Thus the mean ejecting 
velocity of the gas from the turbine nozzle can be calculated. It 
has been confirmed that the exhaust-gas energy can be determined 
by the aforementioned method with tolerable accuracy. 

From authors’ summary 


Magneto-fiuid-dynamics 
(See also Revs. 2087, 2145) 


Book—-2148. Kaplan, S. A., Interstellar gas dynamics (in Rus- 
sian), Moskva, Fizmatgiz, 1958, 194 pp. + illus. 7 r 15 k; Re/. ZA, 
Mekb, no. 9, 1959, Rev. 9851. 

The book consists of a systematic exposition of concepts and 
methods relating to gas dynamics, in their application to inter- 
stellar media. A brief account is given of some of the works of 
Soviet and foreign astrophysicists and gasdynamicists, devoted to 
problems encountered in cosmic gas dynamics and, more especially, 
to the works of the author. The first chapter deals with a diversity 
of data on observations in interstellar medium: the components of 
interstellar gas, the densities of the gases, the constituents of 
cosmic dust, the influence of interstellar radiation on the physical 
properties of the medium, the distribution in interstellar space of 
magnetic fields. It is shown that the interstellar medium in space 
is distributed in the form of clouds of different dimensions and 
shapes. One of the characteristic features of the distribution of 
interstellar gas is its spiral structure. The magnetic field in the 
spiral branches of the galactics is directed along the branches. 
Another interesting feature is the presence of a fibrous structure 
of the nebulae. The direction of the fiber generally coincides with 
the direction of the magnetic field. 

The second chapter is devoted to the study of the physical state 
of the interstellar gas: the degree of ionization of the hydrogen in 
relation to distance from the star, the temperature of the interstel- 
lar gas, the interaction of the interstellar gas with the magnetic 
fields, which cannot be disregarded because of the fact that the 
massiveness of the energy of the magnetic fields in order of mag- 
nitude is equal to the massiveness of the kinetic energy of the mo- 
tion of the interstellar gas. The relativistic particles—the pri- 
mary cosmic rays—in the magnetic field, to be found in the inter- 
stellar medium, have the capacity to accelerate or to decelerate. 
Chapter III is concerned with the scrutiny of disruptions in the mo- 
tions in the interstellar medium. Because motion of interstellar 
gas frequently takes place at supersonic velocities it is evident 
that disruptions may occur in the gas. The theory of shock waves 
is propounded with due consideration for losses because of ion- 
ization. It is shown that, because of the ionization, the intensity 
of the shock only increases inappreciably. An investigation is 
made of the structure of shock waves by using a radiation process. 
Taking into account the radiation may lead to drops in compact- 
ness of any (desired) extent. An unusual type of disruption in an 
interstellar medium is the ionization disruption. It is established 
that ionized waves of compression cannot exist without radiation, 
whereas for ionized drops in rarefaction this condition is not ob- 
ligatory. However investigation showed that ionization disrup- 
tions must of necessity disintegrate and form systems of waves. 
Several possible types of gasmagnetic disruptions in an interstel- 
lar medium are examined. In gasmagnetic shock waves, in con- 
trast to ordinary waves, there is a simultaneous transmission of 
both normal and tangential components of the impulse while the 
gas is passing through the rupture. 

The equations for the motion of interstellar magnetic gasdynam- 
ics and their derivation is the theme discussed in the fourth chap- 
ter. As is the case in ordinary gasdynamics the system of equa- 
tions for the motion is so complex that a solution in their general 
form is not possible. The case is examined in more detail in which 
the velocity of the gas is everywhere perpendicular or parallel to 
the intensity of the magnetic field. An investigation is made of 
some types of single-dimensional or simulated motions of inter- 
stellar gas, and in particular of the problem of the shedding of the 
shell by a new star. In the same chapter some possible systems 
of waves and motion which are generated by the disintegration of 
ionized ruptures are looked into. It is established that the motion 
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of ionized disruptions must result most frequently and finally in 
turbulence of the medium. Here also will be found the derivation 
of a linearized system of equations for the motion which is used 
for the examination of the stability of shock waves by means of 
radiation, of ionized waves and of magneto-gasdynamic disruptions. 
Chapter V deals with the evolution of the theory of gasmagnetic 
turbulence. The author generalizes Geizenberg’s equations for 
nonmagnetic incompressible turbulence to include the case of gas- 
magnetic turbulence. A more detailed investigation is made of the 
case of the stationary state of turbulence. The observational data 
confirm the hypothesis regarding the turbulent character of the mo- 
tion of interstellar gas when the interstellar turbulence may be 
looked upon as homogeneous and isotropic in the first approxima- 
tion. On the basis of the theory of interstellar turbulence some 
features of the distribution of the motion of interstellar gas are 
qualitatively explained: the presence of clouds, the distribution of 
the velocities of the clouds, the existence of the gaseous corona 
of the Galactic. Some hypothetical schemes are put forward to ex- 
plain the spiral structure of the galactics and the fibrous structure 
of nebulae, using the theory of magnetic gasdynamics as an aid. 
I. M. Yavorskaya 
Courtesy Referativnyi Zhurnal, USSR 


2149. Braginskii, S. |., Magnetohydrodynamics of weakly con- 
ducting liquids, Soviet Phys.-JETP 10, 5, 1005-1014, May 1960. 
(Translation of Zb. Eksp. Teor. Fiz., USSR 37, 1417-1430, Nov. 
1959 by Amer. Inst. Phys., Inc., New York, N. Y.) 

Approximate solution of the magnetohydrodynamic equations is 
given for the special case of very low magnetic Reynolds number 
or the so-called ‘‘galvanic’’ case. Various specific examples 
which illustrate the physical behavior of such a weakly conducting 
liquid in a strong magnetic field are presented. 

C. M. Crain, USA 


2150. Devienne, F. M., and Roustan, A., Researches, by the 
method of the revolving arm, on the phenomena observed when a 
body moves in an ionized atmosphere AFOSR TN 60-907, Labora- 
toire Mediterraneen de Recherches Thermodynamiques, 54 pp. + 
figs., July 1960. 

By means of the revolving-arm method authors have studied a 
body moving in an ionized atmosphere, and the field in the vicinity 
of the trajectory of the body. The ionization has been obtained 
with a high frequency field, produced by an oscillator with a fre- 
quency between a few and a hundred megacycles. A pulse gener- 
ator was used to study equilibrium phenomena. The ionization is 
measured by means of Langmuir probes, generally plane. 

The investigation also dealt with the variations of the ionic cur- 
rent received by a metallic surface as a function of the motion 
speed. The experiment shows that this variation is smaller than 
the theory points out. The result is due to the fact that the moving 
plates are contaminated, and these impurities when charged pro- 
duce an electrical potential which repulses ions. 

Also, the rises in temperature of an ionized gas were measured 
by comparing them with those that have been obtained in a non- 
ionized gas, at the same pressure. 

The electrical phenomena arising near the trajectory of a body 
in motion were also analyzed. 

Authors show the variations of an ionic density produced at the 
time of the passage of the revolving arm. 

These measurements show the influence of numerous factors on 
the perturbation caused by the motion of a body moving in an ion- 
ized medium. From authors’ summary 

2151. Kirillov, V. D., Radiation energy losses in a plasma, 
Soviet Phys.-Tech. Phys. 5, 3, 295-304, Sept. 1960. (Translation 
of Zh. Tekh. Fiz., Akad. Nauk USSR 30, 3, 320-329, Mar. 1960, 
by Amer. Inst. Phys., Inc., New York, N.Y.) 


Experiments are described which have been undertaken to in- 
vestigate the mechanism for the loss of energy from a stable 
plasma pinch which is isolated from the chamber walls. The ex- 
periments have been carried out in a cylindrical porcelain system 
(with electrodes) at discharge currents of tens of kiloamperes, a 
longitudinal magnetic field of 24,000 oe and a deuterium pressure 
of 2.10~* to 10? mm Hg. The duration of the half-cycle of the 
discharge current is approximately 500 psec. It is found that the 
flow of charged particles to the walls of the chamber is small. 
Experiments with an ionization chamber, vacuum spectrograph, and 
thermal phosphors show that a considerable portion of the energy 
loss from the plasma is due to ultraviolet radiation from the im- 
purities. From author’s summary 


2152. McCune, J. E., and Sears, W. R., On magnetohydrodynamic 
channel flow, J. Aero/Space Sci. 27, 2, 139-140 (Readers’ Forum), 
Feb. 1960. 

This brief note to the editor clears up the range of validity of 
the Resler-Sears one-dimensional magnetohydrodynamic channel- 
flow calculation. The average effect of the induced fields van- 
ishes so that their calculation is applicable at all magnetic Reyn- 
olds numbers, L. Trilling, USA 


2153. Yen, K. T., On the magnetohydrodynamic boundary layer 
theory, AFOSR TN 60-1162 (Rensselaer Polytech. Inst., Dept. 
Aero. Engng. TR AE 6004), 19 pp., Sept. 1960. 

Boundary-layer equations for two-dimensional steady magneto- 
hydrodynamic flows are derived and some physical problems such 
as the relative order of magnitude of viscous and magnetic terms, 
the velocity and magnetic field boundary-layer thicknesses, etc., 
are discussed. The momentum and energy integral equations for 
magnetohydrodynamics are also obtained. 

Consideration is given to two magnetohydrodynamic flows. The 
first one is the flow over a flat plate analyzed by Greenspan and 
Carrier. As the pressure ratio approaches one, Greenspan and 
Carrier showed that the flow is plugged while the magnetic field 
is annuled. It is shown in this work, however, that there exists 
another solution when the electric conductivity of the fluid is 
very large and the pressure ratio is equal to unity. This solution 
yields the result that the flow is plugged but the magnetic field is 
uniform and undisturbed. The second flow is concerned with jet 
mixing under a magnetic field directed along the jet axis. The 
flow plugging phenomenon is also found to occur. 

From author’s summary 


2154. Kahalas, S. L., Magnetohydrodynamic wave propagation 
in the ionosphere, Physics of Fluids 3, 3, 372-378, May/June 1960. 
Propagation of MHD waves in a compressible ionosphere is dis- 
cussed. Effect of large, but finite, conductivity on (strongly direc- 
tional) attenuation is given. Hall and electron pressure effects 
are examined. The coupling of electromagnetic to MHD waves at 


a plasma-vacuum boundary is considered. 
From author’s summary by S. H. Maslen, USA 


2155. Weibel, E. S., Oscillations of a nonuniform plasma, 
Physics of Fluids 3, 3, 399-407, May/June 1960. 

Oscillations (of electrons) of an RF confined plasma are studied. 
Longitudinal oscillations are found by solving the Vlasov equation 
linearized about an equilibrium distribution. The resonant frequen- 
cies spectrum is quite unlike that for Sturm-Liouville problems. It 
contains integral multiples of the applied frequency W, as limit 
points. As e’n/mw, —> 0, the resonant frequencies collapse to 
these limit points. As all frequencies are real, the oscillations 
are not damped. 

From author’s summary by S. H. Maslen, USA 





2156. Wyld, H. W., Jr., Radiation by plasma oscillations in a 
bounded plasma in a magnetic field, Physics of Fluids 3, 3, 408- 
415, May/June 1960. 

The radiation by a thermal! distribution of plasma oscillations 
is calculated in the limit of small ratio of cyclotron to plasma fre- 
quencies. This radiation is small compared to the synchrotron 
radiation of a plasma in a magnetic field. 

From author’s summary by S. H. Maslen, USA 


2157. Reagan, D., Transverse compression waves ina stabi- 
lized discharge, Physics of Fluids 3, 1, 33-39, Jan./Feb. 1960. 

An electric discharge which is compressed by its own magnetic 
field, and ‘‘stabilized’’ by means of an axial magnetic field, can 
have transverse wave motions which cause its periodic compres- 
sion and expansion. This kind of motion can cause the heating of 
the ions in the discharge. The simplest of these wave modes are 
described and an estimate is given of the power available to the 
waves as a result of the interaction of the electrons in the dis- 
charge with an axial electric field. This interaction can cause the 
attenuation or spontaneous growth of the waves, depending upon 
the circumstances. It is likely that in high current gas discharge 
experiments there are examples of growing and decaying waves of 
this type. 

From author’s summary by P. G. Schwaar, USA 


2158. Kellogg, P. J., and Liemohn, H., Instability of contra- 
streaming plasmas, Physics of Fluids 3, 1, 40-44, Jan./Feb. 1960. 

The problem of instabilities in colliding ionized hydrogen beams, 
which has been treated by Kahn and Parker in the special case of 
zero temperature, is solved for the nonzero temperature case by 
taking Maxwell distributions for the equilibrium density functions. 
At sufficiently high temperature it is found that the random thermal 
motion will prevent growing oscillations. The boundary between 
the stable and unstable regions is plotted as a function of energy 
and density parameters. Certain phenomena associated with solar 
particle streams are discussed in terms of these results. 

From authors’ summary by P. G. Schwaar, USA 


2159. Misicu, M., On the propagation of primary and secondary 
perturbations of the total field (in Russian), Acad. Republi. Pop. 
Romine, Rev. Mécan. Appl. 5, 4, 519-543, 1960. 

Paper deals with the propagation of perturbations in a medium 
enjoying. thermic, rheologic and magnetic properties. The equa- 
tions of the corresponding total field are discussed particularly for 
the Reiner-Rivlin rheologic laws. For an electromagnetic homoge- 
neous field the primary perturbations are considered by also taking 
into consideration the nonlinearity of the equations. Secondary 
perturbations and the equation of their characteristic cone are 
deduced. 

Reviewer believes that paper represents an interesting extension 
of the dependence between the equations of the continuous de- 
formable media and Maxwell’s equations. 

P. P. Teodorescu, Roumania 


2160. Kogon, M. N., On the propagation of disturbances in plane 
magnetohydrodynamic flows, Appl. Math. Mech. (Prikl. Mat. Mek.) 
24, 2, 530-533, 1960. (Pergamon Press, 122 E. 55th St., New York 
ri 

Author has previously shown [Prikl. Mat. Mekb. 24, 1, 129-143, 
1960] that, in plane flow of an infinitely conducting gas in a mag- 
netic field not parallel to the flow velocity, there may be two or 
four sets of characteristics depending on the regime. In this se- 
quel the nature of waves created by corners in streamlines are in- 
vestigated. It is found that regimes exist in which the wave from a 
convex corner may be a shock wave, while from a concave corner 
it may be a Prandtl-Meyer type of wave. A classification is given 
of the various regimes, depending on combinations of flow Mach 
number M, and magnetohydrodynamic parameter N. Possible wave 


patterns on simple supersonic-type airfoils are discussed. In ad- 
dition to the peculiarities noted above, there is a quasi-hyperbolic 
regime in which waves may be inclined upstream. 

A. Roshko, USA 


2161. Demirkhanov, R. A., Gevorkov, A. K., Popov, A. F., and 
Zverev, G. |., High-frequency oscillations in a bounded plasma, 
Soviet Phys.-Tech. Phys. 5, 3, 282-289, Sept. 1960. (Translation 
of Zh. Tekh. Fiz., Akad. Nauk USSR 30, 3, 306-314, Mar. 1960 by 
Amer. Inst. Phys., Inc., New York, N.Y.) 

An investigation has been made of oscillations excited in a 
bounded plasma in the frequency range from 100-10* to 1000- 10° 
cps. It is shown that these plasma oscillations are due to oscil- 
lations of electrons in the potential well created in the plasma. 
Several oscillations at different frequencies are excited simul- 
taneously; these frequencies are lower than the plasma frequency. 
The oscillations are accompanied by electromagnetic radiation. 

A possible mechanism for the excitation of these oscillations is 
proposed. From authors’ summary 
2162. Buchsbaum, S. J., Resonance in a plasma with two ion 

species, Physics of Fluids 3, 3, 418-420, May/June 1960. 

When a high-density plasma column in an axial magnetic field 
possesses two (or more) ion species of different charge-to-mass 
ratios, there exists a plasma resonance condition which involves 
only the ion cyclotron frequencies. At resonance, the two ion 
clouds oscillate transversely to the static magnetic field and 
180 deg out-of-phase with each other, while the electrons remain 
relatively motionless. The ratio of the ion oscillatory energy to 
that of the electrons is of the order of the ratio of the ion-to- 
electron masses. Collisions between the two ion clouds random- 
ize the large ordered velocities of the ions with great efficiency. 
Thus by exciting this resonance, considerable ion heating may be 
realized. The effect of varying the relative concentration of the 
two ions is discussed. 

From the author’s summary by F. L. Wattendorf, USA 


2163. Kapur, J. N., Superposability in magnetohydrodynamics: 
Part 2, Appl. Scient. Res. (A) 9, 2/3, 139-147, 1960. 

The results of a previous paper by the author [title source (A) 
8, p. 198, 1959; AMR 13(1960), Rev. 2572] are applied to a discus- 
sion of the superposability of wave motions, hydrostatic equilib- 
rium of magnetic stars, effects of viscosity in axially symmetric 
hydromagnetic flows, axially symmetric force-free fields, and gen- 
eral force-free fields. 

From author’s summary by D. ter Haar, England 


2164. Mei, C. C., Unsteady incompressible Couette flow in a 
uniform transverse magnetic field, App/. Scient. Res. (A) 9, 4, 
275-284, 1960. 

The ‘‘Rayleigh problem’ 
infinite conductivity has been reduced to one which is analogous 


of plane Couette flow for a medium of 


to the acoustic piston problem for a viscous fluid. Solution is ob- 
tained in series form through finite Fourier transform. Paper is of 


interest to seniors, graduates and others. 
W.-H. Chu, USA 


2165. Demirkhanov, R. A., Gevorkov, A. K., and Popov, A. F., 
Interaction of a beam of charged particles with a plasma, Soviet 
Phys.-Tech. Phys. 5, 3, 290-294, Sept. 1960. (Translation of 
Zh. Tekh. Fiz., Akad. Nauk USSR 3, 3, 315-319, Mar. 1960 by 
Amer. Inst. Phys., Inc., New York, N.Y.) 

Plasma oscillations in the range of 1000- 10° to 3000-10* cps 
were experimentally investigated. Longitudinal electrostatic 
waves were generated in the plasma whenever a beam of fast elec- 
trons was injected into it. A frequency band was generated, with 


an intensity maximum at the plasma frequency, while at the same 
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time, electromagnetic radiation with the same frequency was ob- 
served outside the plasma. Experimental data are in satisfactory 
agreement with theory. From authors’ summary 


2166. Cess, R. D., Magnetohydrodynamic effects upon heat 
transfer for laminar flow across a flat plate, ASME Trans. 82 C 
(J. Heat Transfer), 2, 87~93, May 1960. 

The results of Rossow [AMR 10(1957), Rev. 4104] are extended 
for more general fluids and plate boundary conditions. The mag- 
netic field is taken as fixed relative to the plate, with (a) constant 
plate temperature and (b) constant heat flux to plate. First-order 
solutions are given for (1) Prandtl number unity with friction and 
Joule heating included (gases), and (2) moderate and large value of 
Prandt! number with negligible Joule and frictional heating (con- 
ducting liquids, such as salt solution), and an exact solution is 
given for (3) low Prandtl number with negligible frictional heating 
(liquid metals), The induced magnetic field is assumed negligible; 
this may not be true for liquid metals because of their large elec- 
trical conductivity. R. N. Cox, England 


2167. Meyer, R. X., Rate of heat-transfer near the stagnation 
point of a blunt body of revolution, in the presence of a magnetic 
field, Space Technol. Lab., Inc., Physical Res. Lab. GM-TR- 
0127-00016, 59 pp., Mar. 1958. 

Neuringer’s and Mcllroy’s similarity solution for the two-dimen- 
sional, viscous stagnation-point flow in the presence of a magnetic 
field is extended to the rotationally symmetric case. Also, asa 
further extension of this work, Joule heating and the heat generated 
by viscous dissipation are taken into account. 

A new formulation for the boundary conditions is found in a man- 
ner which permits an exact solution to be determined in terms of 
ordinary differential equations, which in turn are integrated numeri- 
cally. 

The typical orders of magnitude of the parameters are then dis- 
cussed for the case of the re-entry into the atmosphere of a satel- 
lite or ballistic missile. It is found that these orders of magnitude 
are such that a boundary-layer approximation of the magnetohydro- 
dynamic problem can be made, and in fact is necessary for obtain- 
ing meaningful numerical results. The singular perturbation corre- 
sponding to this approximation is carried out and the Nusselt num- 
ber characterizing the rate of heat-transfer to the body is computed 
as a function of the magnetic field strength. 

From author’s summary 


2168. Huber, P. W., and Gooderum, P. B., Experiments with 
plasmas produced by potassium-seeded cyanogen oxygen flames 
for study of radio transmission at simulated reentry vehicle plasma 
conditions, NASA TN D-627, 71 pp., Jan. 1961. 

A method for the chemical production of an ionized gas stream 
for application to radio transmission studies is described. In- 
volved is the combustion of gaseous cyanogen and oxygen with 
the addition of vaporized potassium in some cases to further in- 
crease the ionization. Experiments are described in which a 3- 
inch-diameter subsonic free jet at atmospheric pressure is used, 
and the results are presented. 

The plasma obtained by using this method is sufficient to 
simulate plasma conditions expected for reentering hypersonic 
vehicles. The unseeded plasma stream temperature is indicated 
to be about 4,200°K, with the degree of ionization indicated to 
be that expected from thermal equilibrium considerations. 

Measurements of radio-signal loss due to the unseeded flame 
plasma are presented for microwaves of 8 to 20 kmc transmitted 
through the stream and for a dipole transmitting mode! of 219.5 mc 
immersed in the stream. Favorable comparison of these results 
with the simple plane-wave signal-attenuation theory was obtained. 
In the case of a 9.4-kmc microwave signal of 30-kw peak power, 
the preliminary indication is that the plasma characteristics were 
not changed due to this strong signal. 


Comparison of a simplified concept of radio-signal attenuation 
due to plasmas is made with some hypersonic reentry vehicle 
signal-loss data. Other areas of plasma research using this 
method for the transmission problem are indicated. 

From authors’ summary 


2169. Severnyi, A. B., Magneto-hydrodynamic phenomena at the 
surface of the sun (in Russian), Izv. Krymsk. Astrofiz. Observ. 11, 
129-151, 1954; Ref. Zb. Mekb. no. 9, 1959, Rev. 9774. 

The study of the motion in solar protuberances, carried out in 
previous works of the author, showed that their characteristic 
features cannot be accounted for solely as the result of the action 
of gravitational forces, and of gaseous and radiation pressures. 
Features such as the foregoing as also the almost even motion of 
jets and nodes along curvilinear trajectories, situated close to the 
Sun’s surface, the exchange of straight motion for a return motion 
along the same trajectory, the main direction of the motions along 
the surface of the Sun, all appear to point to the fact that in these 
processes an important part is played by electromagnetic forces. 
The author sets himself the problem of explaining the motion of 
large masses of macroscopic neutral plasma along the lines of 
force of the magnetic field by means of the equations of magneto- 
hydrodynamics. 

The fundamental difficulty of the problem is centered in the fact 
that the component of the Ampere forces along the lines of force of 
the magnetic field is equal to zero. It is assumed that the initial 
motions of the gaseous masses in the protuberances are governed 
by local drops in pressure, and some observational data are pro- 
duced in support of this assumption. In contrast to previous work 
on the subject the field of hydromechanical magnitudes and the 
field of electromagnetic magnitudes are investigated as mutually 
interconnected and subject to simultaneous determination with the 
introduction of a few initial and boundary conditions. Considera- 
tion is also given to the compressibility of the plasma. The con- 
ductivity of the gas is taken to be infinitely large; in the end it 
is proved that the taking into account of the final conductivity 
does not appreciably alter the obtained results. The investigation 
is confined to cases of small motions in the vicinity of the state 
of hydrostatic equilibrium in the outer magnetic field H,. Assuming 
that H = H, + H’, where H is a field induced by a small excitation, 
the author obtains a full system of equations for the magnetohydro- 
dynamics of the compressible plasma for small motions in the fol- 
lowing form (it is assumed that the motion of the plasma is carried 
out adiabatically, that is p = q” ) 

JH x = HM. OHy = H,— 
ot dz ot dz 
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Magnitudes with a zero index refer to the initial state, those with 

a dash index, to the small changes of the same magnitudes due to 
excitation. The author converts the system given above into a 
system of four equations of the second order and seeks its solution 
in the form of 


exp (wt + Ax + By + yz) 


For the determination of the fundamental frequency w an equation 
of the eighth degree is obtained 
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of (a* - BY) lo* + a [g — b(B + ce) = bB (Yc? ~ Y8ox)]i =0 
y He 


b= a? “ree 
41> ‘4 


> B= XB + B goy + Y8ox» 
The second factor gives the Alfvén solution, the third factor de- 
termines the ‘‘fundamental frequencies’’ of the small motions. 

If w < 0 then the equilibrium state is stable, the plasma under- 
goes small vibrations; if w* > 0, the equilibrium will be unstable. 
The sign w* depends on the initial and boundary conditions. Pre- 
suming that at the instant ¢ = 0 condensation o changes in accord- 
ance with the principle 


a(0) = P exp (— Ax — By — yz) 


2-(- 2) (24) 


The equilibrium of the plasma is dependent on the direction of the 
initial acceleration (dvz/dt), parallel or antiparallel to the mag- 
netic field. 

The author, restricting his investigation to a plane layer, finds 
the component of the motion, dependent on the fall of pres- 
sure, along the lines of force of the magnetic field. It is 
found that with an arbitrary angle between the direction of the 
magnetic field and the direction of the gravitational force the mo- 
tion will follow the lines of force of the magnetic field. In the 
case of weak fields the motion along the line of force will take 
place in accordance with the smallness of the angle between H, 
and g. The evaluations of velocities and accelerations, made 
with the help of the formulas obtained show that they are approxi- 
mately the same as the velocities and accelerations observed for 
the protuberances (v =~ 100 km/sec, » = 10* cm/sec’). The magni- 
tude of the relative drop in pressure required to achieve such ve- 
locities and accelerations has to be ~ 1/30. 

The paper concludes with an investigation of wave motions and 
of their gravitational attenuation. It is shown that magnetohydro- 
dynamic waves propagate without damping only along the surface 
of the Sun. The velocity of damping increases with decrease in 
the angle between H, and g. For strong fields the time for damp- 
ing is measured in hours; for weak fields, in minutes. 

A. A. Nikitin 
Courtesy Referativnyi Zhurnal, USSR 
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Aeroelasticity 
(See also Rev. 2186) 


2224. Bennett, F. Y., and Pratt, K. G., Calculated responses of 
a large swept wing airplane to continuous turbulence, with flight- 
test comparisons, NASA TR R-69, 61 pp., 1960. 

Calculations of amplitude and phase of the frequency response 
functions, resulting from a turbulence field which varies sinus- 
oidally in flight direction but is uniform in the lateral direction, 
have been made for a B-47A airplane in the frequency range of 0 
to 2 cps. The calculations have been based on five degrees of 
freedom, viz. rigid-body translation, rigid-body pitch, first wing 
bending mode, first wing torsion mode and first fuselage bending 
mode, Lifting surface theory for nonsteady subsonic flow has been 
used, 

These frequency responses have been compared with those ob- 
tained from flight tests during which the turbulence input as well 
as the airplane responses have been measured. The agreement 
was very satisfactory. 

Calculations with fewer degrees of freedom showed that wing 
torsion and fuselage bending are relatively unimportant. 

Comparison of the above-mentioned calculation with a quasi- 
static calculation using also five degrees of freedom shows that 
dynamic aeroelasticity causes an increase in the bending-moment 
response of 35 to 115% depending upon the spanwise station. 

A. I. van de Vooren, Holland 


2225. Smith, A. D. N., The effect of various parameters on 
wing-torsion aileron-rotation flutter, Aero. Res. Counc. Lond. Rep. 
Mem, 3168, 14 pp., 1960. 

The effect of certain parameters on binary wing-torsion aileron- 
rotation flutter are considered in a simplified analysis. These 
parameters are: aileron circuit stiffness, aileron mass-balance, 
altitude and structural damping. It is shown that flutter is pre- 
vented either by making the aileron natural frequency higher than 
that of the wing-torsion mode, or by reducing the cross inertia be- 
tween the modes below a certain critical value. This critical value 
depends only on three of the coefficients of the Lagrangian flutter 
equations. 

It is concluded that the best means of flutter prevention for a 
power-controlled aileron is to rely entirely on adequate circuit 
stiffness, using a fully duplicated power system, and to dispense 
with mass-balance altogether. 

From author’s summary 


2226. Holt, M., A linear perturbation method for stability and 
flutter calculations on hypersonic bodies, J. Aero/Space Sci. 26, 
12, 787-793, Dec. 1959. 

A numerical computation scheme, using the characteristics of 
the steady flow past a body (axially symmetric or planar), is de- 
scribed which yields pressure and velocity distributions for small, 
steady or unsteady, perturbations about the steady flow. Scheme 
can be used to determine static and dynamic stability derivatives 
or to make flutter calculations, Example of conical afterbody is 
considered and Cy, and Cy,, are found, Perturbation calculations 
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are simpler than for the basic steady flow since they use fixed 
characteristics of the steady flow. 
A. E. Bryson, Jr., USA 


2227. Watkins, C. E., Woolston, D. S., and Cunningham, H. J., 
A systematic kernel function procedure for determining aerody- 
namic forces on oscillating or steady finite wings at subsonic 
speeds, NASA TR R-48, 48 pp., 1959. 

A numerical procedure is presented for approximate solution of 
the lifting-surface integral equation relating downwash and pres- 
sure distribution, The coefficients of an assumed pressure dis- 
tribution are solved by collocation, using the kernel function for 
mulation of AMR 7(1954), Rev. 1585, and differing analytical and 
numerical approximations to the integrands or integrals depending 
on proximity to singularities or discontinuities of the kernel. The 
procedure is more flexible than Hsu’s solution (Hsu, P. T.: Flutter 
of Low Aspect-Ratio Wings, Part I, Calculation of Pressure Dis- 
tributions for Oscillating Wings of Arbitrary Planform in Subsonic 
Flow by the Kernel-Function Method, MIT Aeroelastic and Struc- 
tures Research TR 64-1, October, 1957.), which uses straightfor- 
ward Gauss-T schebycheff quadrature, because the collocation 
points are not prespecified. This same fact requires use of judg- 
ment in selection of the collocation points, as well as the degree 
of refinement in the several numerical integration grids. Satisfac- 
tory numerical comparisons are shown for the forces on several 
low-aspect-ratio planforms and for two flutter cases compared with 
experiment. H. M. Voss, USA 

2228. Carafoli, E., and Sandulescu, S., Harmonic motion of air- 
plane tails in supersonic flow (in English), Acad Republ. Pop. 
Romine, Rev. Mécan. Appl. 5, 4, 441-455, 1960. 

Assuming that the motion potential varies harmonically in time, 
authors discuss the problem with the aid of the reduced potential 
which is a function of the space coordinates only. In the hypoth- 
esis of a low frequency of harmonic oscillations, the expression of 
the reduced potential is determined as the sum of the potentials of 
some homogeneous motions of various orders. The expression of 
the pressure coefficient is also given, which may be calculated if 
the potentials mentioned above and the corresponding axial veloc- 
ities are known. These considerations are then applied to the 
study of low frequency and amplitude harmonic oscillations of a 
tail about any one axis. Problem reduces to the determination of 
the potential of two first-order conical motions and of the potential 
of one second-order conical motion. Further, the case of the rail 
with subsonic leading edges and that of the tail with one super- 
sonic leading edge are discussed by using some of the results ob- 
tained in E. Carafoli’s previous papers. For both cases, the re- 
duced axial velocities of the above-mentioned motions are deter- 
mined and the results are used for determining the pressure dis- 


tribution, T. Oroveanu, Roumania 


Aeronautics 
(See Revs. 1750, 1757, 1758, 1783, 1891, 2023, 2033, 2071, 2294) 


Astronautics 
(See also Revs. 1750, 1757, 1758, 1784, 2168) 


Book —2229. Jastrow, R., edited by, The exploration of space 
(Symposium on Space Physics, Washington, April 29-30, 1959); 
New York, The Macmillan Company, 1960, 160 pp. $5.50. 

This book is the outcome of the first symposium of space phys- 
ics, held during April, 1959 at Washington. The symposium con- 
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sisted of three sessions. The first session was devoted to fields 
and solid particles in the solar system. Fr. L. Whipple surveyed 
the results of ground-based and satellite meteorite research and 
described future possibilities for meteorite instrumentation in 
space vehicles. He indicated that most meteorites are fragile and 
easily crushed by 0.02 atmosphere, and that all meteorites belong 
to the solar system. T. Gold and E. N. Parker gave two different 
theories about the transport mechanism of charged particles from 
the sun to the earth. Parker proposed that an efflux of protons 
with a density of 100/cm* and a velocity of 500 km/sec is pro- 
duced by a radial expansion of the solar corona (solar wind). In 
times of enhanced solar activity, both the velocity and density of 
the stream could be much strengthened. 

Gold proposed a trapping mechanism, similar to the now well- 
known terrestial van Allen radiation belt, that the particles were 
glued to magnetic lines arising from localized regions of activity 
on the solar surface. Whether these two theories are controversial 
or complementary might be partially answered by the satellite Ex- 
plorer VI, which contains a combination of particle detectors and 
magnetometers. 

Van Allen summarized the known properties of the geomagneti- 
cally trapped particles in the outer atmosphere of the earth and 
presented some additional evidence obtained from the Pioneer IV 
space probe. The Pioneer IV flight came after five days of unu- 
sually intense solar activity indicated particle fluxes many times 
greater than that measured by the earlier Pioneer III rocket. The 
Pioneer IV suggested also a disordered domain of mixing between 
the geomagnetic field and the incident plasma at a region about 8 
or ten earth radii from the geocenter. 

N. C. Christofilos ended the session with a description of a geo- 
magnetic experiment on a global scale conducted during the fall of 
1958 (the Argus test), The experiment consisted of the release of 
three small A-bombs beyond the atmosphere. The purpose of the 
test was to study the trapping of the relativistic electrons in the 
geomagnetic field. The life time and location of the artificially 
produced electron shells were measured by satellite and rocket- 
borne instruments. Auroral luminescence was observed at the con- 
jugate points. 

The second session dealt with the space program underway and 
the properties of the moon and the near-by planets, Mars and 
Venus. H. E. Newell gave a survey of the U.S. space program 
undertaken by N.A.S.A. and their possible date of availability. 
The program consists of the launching of an Atlas-boosted vehicle 
known as Vega. This is a vehicle with the combined capability in 
payload weight and guidance required for major lunar and planetary 
missions. The capability of soft landings on the moon and for re- 
mote-controlled exploration of the moon’s surface will come only 
with the Saturn vehicle, a 1.5-million-pound cluster of six or eight 
small engines. These two vehicles might be available within the 
next one or two years. Manned lunar landings and the return of the 
landing party to the earth is expected to be performed by the Nova, 
a 6 or 8 million-pound cluster, possibly available within 10 years. 
The Nova can also put 75 tons into a 300-mile satellite orbit. 
This weight will be sufficient to establish a manned space labora- 
tory. Newell also listed the following areas of research in the 
NASA space program: the atmosphere of the earth and the planets, 
including ionosphere and trapped particles; magnetic, electric and 
gravitational fields; solar and galactic observations from orbiting 
space platforms and planetary biology. 

The remainder of the session dealt with the properties of the 
moon and that of the planets Mars and Venus. 

Kuiper suggested that the remnant from the old accreted lunar 
crust may have the texture of a hard rusk resistant to moderate 
pressure, but yielding under substantial ones and therefore provid- 
ing excellent terrains for the first soft landings on the moon. 

A large part of the third session was devoted to discussions of 
possible astronomical research from rockets, satellites and space 





vehicles. H. Frieman opened with a survey of rocket astronomy. 
Rockets have the advantage that they can be fired at a moment’s 
notice and are particularly suited to study the solar atmosphere 
and surface activities during the eclipse. Rocket astronomy has 
also yielded the first ultraviolet pictures of the night sky and has 
already presented some interesting features as compared with pic- 
tures obtained previously with an optical telescope. 

L. Goldberg described the astronomical observations that will be 
carried out by satellites in the next few years. The elimination of 
the atmospheric barrier to observation exposes to view the whole 
electromagnetic spectrum of radiation from extra terrestial sources. 
The present plan calls for a. telescope with a 24-inch objective and 
associated equipments to be placed in a satellite carrying a total 
instrument payload of one to two tons. 

The satellite has the advantage over the rocket that it can pro- 
vide continuous observations for an extended period. The sun will 
have high priority among the objects for investigation from an or- 
biting platform with particular emphasis on surface varieties in so- 
lar activity. The advent of satellite and space vehicles also 
makes it possible to test the foundation of physical theory, for ac- 
cording to the prediction given by the general theory of relativity, 
an atomic clock placed in a satellite several hundred miles above 
the earth will have a faster rate than its counterpart on the ground. 

The recent Russian lunar satellite shows that the satellite also 
provides a means of direct exploration of the moon and possibly 
the planets in the near future. 

Towsend’s paper describes details of certain satellites and 
rockets planned for payloads of the order of one hundred to several 
hundred pounds. The devices discussed include three satellites 
designed for observations of the upper atmosphere, the ionosphere 
and the sun, and two space probes for the measurement of charged 
particle fluxes and magnetic fields in the outer atmosphere and in 
the interplanetary medium. 

In the final paper of the symposium, R. Jastrow discussed first 
the atmosphere of the planets and the moon. He suggested that 
the trace of lunar atmosphere which exists is probably com- 
posed of Argon produced by the decay of radioactive potassium in 
the lunar crust and possibly other gases produced in such residual 
volcanic outgassing as has been reported by Kozyrev. The discus- 
sion of the earth’s atmosphere considers certain features of the re- 
cently obtained data on atmospheric density and temperature. A 
careful study of satellite orbits has shown a marked correlation be- 
tween solar activity and satellite drag variations, the latter pre- 
sumably reflecting corresponding changes in the density of the up- 
per atmosphere. 

As a whole, most of the papers presented are of astrophysical 
or geophysical nature. However, it gives a well-informed authori- 
tative account, although sometimes controversial, of the space en- 
vironment around us, the space program to be undertaken by the 
N.A.S.A. and the experimental goals to be attained in the next 
decade. The book, therefore, would be of interest to those who 
would like to know a little more about the space in which we live 
and to see what are the possible research fields lying ahead. 

C. T. Chang, Denmark 


Book——2230. Chauvenet, W., A manual of spherical and practi- 
cal astronomy, Vol. 1: Spherical astronomy, New York, Dover Pub- 
lications, Inc., 1960, 708 pp. $2.75. (Paperbound) 

This new Dover edition is an unabridged and unaltered republi- 
cation of the fifth revised and corrected edition. Ed. 


Book—2231. Chauvenet, W., A manual of spherical and practi- 
cal astronomy, Vol. 2: Theory and use of astronomical instruments, 
method of least squares, New York, Dover Publications, Inc., 
1960, 647 pp. $2.75. (Paperbound) 

This new Dover edition is an unabridged and unaltered republi- 
cation of the fifth revised and corrected edition. Ed. 


Book—2232. Newcomb, S., A compendium of spherical astron- 
omy, New York, Dover Publications, Inc., 1960, 444 pp. $2.25. 
(Paperbound) 

This new Dover edition is an unabridged and unaltered republi- 
cation of the first edition published by the Macmillan Company in 
1906. Ed. 


Book—2233. Brown, E. W., An introductory treatise on the 
lunar theory, New York, Dover Publications, Inc., 1960, 292 pp. 
$2. (Paperbound) 

This new Dover edition is an unabridged and unaltered republi- 
cation of the first edition published by the Cambridge University 
Press in 1896. Ed. 


Book—2234. Plummer, H. C., An introductory treatise on dy- 
namical astronomy, New York, Dover Publications, Inc., 1960, 343 
pp. $2.35. (Paperbound) 

This new Dover edition is an unabridged and unaltered republi- 
cation of the work originally published in 1918. Ed. 


2235. Chopra, K. P., Interactions of rapidly moving bodies in 
terrestrial atmosphere, AFOSR TN 60-398 (Univ. So. Calif. Engng. 
Center Rep. 56-212), 147 pp., Mar. 1960. 

One of the most extraordinary aero/space happenings of our 
times is that technological achievements are well ahead of the cor- 
responding theoretical study. Sputniks and Explorers are high in 
the skies but we still don’t know enough on such problems as the 
laws of change of mass density in upper layers of the atmosphere; 
magnetogasdynamic ‘‘drag’’ of rapidly moving bodies in the iono- 
sphere and beyond it; hyperthermal effects; etc. Hence the im- 
portance of the paper under review, which takes more than a step 
in the right direction. It contains simple and clear concepts, equa- 
tions and formulas for: collisions in an ionized gas; electromag- 
netic charge on a body; electromagnetic field of a satellite; the 
law of change of the mass density; hyperthermal drag and drag co- 
efficient for various physical conditions; etc. Having critically 
analyzed 103 papers on the subject, the writer puts forward new or 
nearly new ideas, interpretations, useful analytical expressions 
and extremely interesting results of laboratory experiments. Thus 
the appearance of this paper will be most welcomed by those work- 
ing on problems of magnetogasdynamics, physics of the upper lay- 
ers of the atmosphere, escape and re-entry. Those engaged in 
satellite design will find the last chapter of the report (simulated 
studies in the laboratory) of particular importance to them. 

G. A. Tokaty, England 


2236. Lecar, M., A method of estimating residuals in orbital 
theory, NASA TN D-493, 10 pp., Jan. 1961. 

The degree of approximation used in determining the orbits of 
earth satellites is reflected in the residuals (differences between 
calculated and observed positions). The least-squares procedure 
generally used to fit theory to observation tends to obscure the 
significance of theoretical parameters, so that the physical 
sources of residuals cease to be apparent. A method is outlined 
herein for estimating the magnitude of the residuals to be expected 
from an approximate theory presumed to have one missing or incor- 
rect term. From author’s summary 

2237. Kooy, J. M. J., and Berghuis, J., On the numerical compu- 
tation of free trajectories of a lunar space vehicle (in English), 
Astronaut. Acta 6, 2/3, 115-143, 1960. 

More than one and a half years of feverish activity in applied 
celestial mechanics elapsed between the original presentation of 
this paper at the 10th International Astronautical Federation Con- 
gress and the publication of this review. This delay in a field as 
rapidly moving as lunar and interplanetary trajectory calculations 
might render some of the techniques used and results obtained in 
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the paper obsolete. Nevertheless, the inclusion of retro rocket ef- 
fects on the trajectory makes the paper a unique and valuable con- 
tribution. 

Geocentric, equatorial, non-rotating coordinate system, Cowell’s 
method, and the Runge-Kutta numerical integration technique with 
fixed time interval are used. The effects of a spherical earth, 
moon and sun are included. Solar and lunar motions are determined 
by numerical integration, initial conditions for which are obtained 
by fitting the ephemerides with Sth-degree polynomials and by dif- 
ferentiating these fits. This procedure might introduce errors of 
not insignificant magnitude, which fact renders the authors’ method 
unpopular. 

To establish the initial conditions of the vehicle, the standard 
two-body approximation method is used—without coupling it to a 
differential correction scheme—and details are given for equa- 
torial and arbitrary launching sites. 

Several trajectories are computed and described in great detail. 
The first example is a 100-hour looping-the-moon trajectory (with 
so-called elliptic velocity) which misses the moon and (on return) 
the earth by 11,000 and 40,000 km respectively. Sensitivity of the 
trajectory to initial conditions is discussed by numerical 
examples. 

The second group of trajectories is hyperbolic with 51-hour 
flight time. The analysis includes firing retro rockets of various 
characteristics at the vicinity of the moon. No systematic study 
is presented; nevertheless, the special examples are of interest. 
By successively firing 2 retro rockets a lunar satellite is obtained 
with an initial period of 34 hours. After 5 revolutions the computa- 
tions show a contraction of the orbit (period: 18 hours) and authors 
expect ‘‘instability’’ and eventual crash on the moon. 

Reviewer’s computations and his interpretation of the contrac- 
tion contradict author’s extrapolation; in fact, a pronounced orbit 
circularizing effect prevails if proper initial conditions are chosen. 

V. G. Szebehely, USA 


2238. Slye, R. E., An analytical method for studying the lateral 
motion of atmosphere entry vehicles, NASA TN D-325, 18 pp., 
Sept. 1960. 

When flight paths are not too steep, component of gravity in di- 
rection of glide can be neglected compared to drag over most of 
flight path. With this simplification and additional assumptions of 
constant angle of bank and lift-drag ratio, equations of motion of 
re-entering vehicle can be integrated analytically for a number of 
trajectories of practical interest. Accuracy was found adequate 
for lift-drag ratios less than about 1.5. Lateral range was found to 
be greatest for bank angle of 45° and to be rather insensitive to 


entry angle. S. B. Batdorf, USA 


2239. Herrick, S., Westrom, G., and Makemson, Maud W., ‘‘ The 
astronomical unit’’ and the solar parallax, AFOSR TN 59-1044 
(Univ. California, Los Angeles, Astrodynamical Rep. 5), 25 pp., 
Sept. 1959. 

Determination of the astronomical unit, long of interest to the 
astronomer, has become of importance to the astronaut. Uncer- 
tainty in the basic unit of measurement in solar system can lead to 
significant errors in desired trajectories of deep space probes em- 
ploying pre-set guidance. 

Authors discuss aspects of the astronomical unit as related to 
the unit of length measured in a laboratory system and point out 
the significantly greater accuracy of the former. The problem of 
inaccuracy is illustrated by estimates of uncertainty in axis of tra- 
jectory ellipse to Venus: or Mars; this uncertainty may be as 
great as 35,000 to 84,000 kilometers respectively. 

Considerable discussion is given to the various means for meas- 
uring solar parallax because of its essential character in relating 
the astronomical unit to the laboratory unit of distance. The well- 
known methods, geometrical and dynamical—which depend on ob- 
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servation of a minor planet—gravitational, aberration, and spec- 
troscopic, are reviewed briefly and numerical values given. The 
radar technique is discussed in much more detail because of its 
newness. For the particular case of radar reflections from Venus, 
the sources of error are discussed and probable error values as- 
signed. It is shown that principal uncertainties arise in values for 
velocity of light, radius of reflecting target, coordinates of earth 
and reflecting target, and travel time of the radar pulse. 

Values for solar parallax from Venus radar reflections are given 
and compared with earlier determinations. Authors point out that 
although uncertainty in radar-determined value is smaller than 
given by other methods, it is too early to replace the ‘‘best pres- 
ent value,’’ 8.7984 + 0.0004, given by Rabe. 

W. W. Berning, USA 


2240. Leitmann, G., On a class of variational problems in 
rocket flight, J. Aero/Space Sci. 26, 9, 586-591, Sept. 1959. 

Using the calculus of variations, author considers the problem 
of determining the direction and magnitude required for the bounded 
thrust vector of a single-stage rocket in order to extremize an ar- 
bitrary function of the initial and final rocket mass, position and 
velocity, and time. Such a function might be payload, flight time, 
etc. The rocket trajectory is assumed to occur in a vacuum and in 
a constant gravity field, and to be subject to any of various sets 
of boundary conditions. Author shows that an optimum trajectory 
consists of maximum and minimum (coasting) thrust ‘‘subarcs’’ 
only, and that there are at most three such subarcs in an optimum 
trajectory. The detailed determination of the optimum trajectory 
is discussed and some simple examples are given. 


G. E. Strickland, USA 


Ballistics, Explosions 


(See also Revs. 1731, 1750, 1982, 2126) 


2241. Zinn, J., and Mader, C. L., Thermal initiation of explo- 
sives, J. Appl. Phys. 31, 2, 323-328, Feb. 1960. 

Paper reports numerical calculation of temperature/space/time 
variations in explosive charges of various geometry when a charge 
of uniform initial temperature is placed in a heated bath of a per- 
fect conductor. The heat-conduction equation in the charge is 
solved for a constant surface temperature boundary condition by 
evaluating the analytic solution of the conduction equation without 
heat sources for a succession of small time intervals. For the 
start of each interval a new initial temperature/ space distribution 
is calculated by adding the temperature rise due to chemical re- 
action at each space point during the preceding interval. This is 
assumed to be given by an Arrhenius-type function evaluated for 
the temperature at the end of the former interval, Reviewer con- 
siders the main advantage of this method over those employing 
finite difference techniques in time and space is that it enables 
the use of a nonuniform space interval. The calculations were 
carried out on an IBM-704 digital computer. 

Temperature/time and space profiles are given for typical cases 
when the bath temperature is close to the critical explosion tem- 
perature. The variation in explosion time is plotted in a general- 
ized form against a function of bath temperature and critical tem- 
perature for various shapes of change. The theoretical values are 
compared with experiment for one-inch-diameter cylinders of RDZ, 
TNT and Pentolite. G. K. Adams, England 


2242. Dupuis, J., Note on the interpretation of combustion ex- 
periments in a closed vessel (in French), Mém. Artill. Fr. 32, 
Part II, 437-504, 1958. 

The significant considerations in precise interpretation of 
closed chamber data are discussed. The Noble-Abel equation of 





state is examined with regard to reducing calculation errors. Min- 
imization of primer weight is essential as well as an experimental 
cooling correction for the sizes of bombs usually employed. For 
slightly degressive powders, functional forms are developed for fit- 
ting the experimental pressure-time histories. The application of 
these functions is illustrated for deriving the pressure development 
in a closed chamber and for studying the ignition period. The first 
appendix lists the equations, In the second appendix, the validity 
of the Resal equation is examined in light of the information pro- 
vided by the state equation. 

A. Q. Eschenroeder, USA 


Acoustics 
(See also Revs. 1833, 1876, 1888, 1977, 2003, 2069, 2116) 


2243. Appleton, J. P., and Davies, H. J., Theoretical investi- 
gation of the sound field produced downstream of a choked two- 
dimensional channel due to unsteady upstream entropy fluctua- 
tions, Aero. Res. Counc. Lond. Curr. Pap. 461, 10 pp., 1959. 

Entropy variations parallel to shock front, and with zero gradient 
normal to channel walls at the walls, are swept into it. Interesting 
application of one-dimensional small perturbation theory yields 
pressure along shock front with downstream pressure field chosen 
to fit. Steady and sinusoidal time variations at shock wave are 
considered; acoustic propagation above certain critical frequency, 
exponential attenuation below it. (Several misprints are present, 
including inversion of last remark.) 

A. Powell, USA 


2244. MacKenzie, K. V., Reflection of sound from coastal bot- 
toms, J. Acoust. Soc. Amer. 32, 2, 221-231, Feb. 1960. 

The theory is discussed for the reflection of sound from flat and 
uniform fluid bottoms. Experimental 1-kc data obtained over three 
typical bottoms are presented for a range of grazing angles of in- 
cidence from 12° to 90°. Experimental data are presented for nor 
mal incidence over several bottoms at frequencies of 4, 7.5, and 
16 kc. The experimental data are compared with the available 
theories and the conclusion is reached that the Rayleigh theory 
modified by assuming a complex velocity for the bottom gives the 
best agreement and that the argeement is best when the bottom at- 
tenuation is assumed to vary as the first or higher power of the 
frequency. G. E. Jarlan, Canada 

2245. Voit, S. S., Reflection of sound waves from a vibrating 
plane (in Russian), Trudi Moskva Matem. O-va 5, 81-88, 1956; 
Ref. Zh. Mekh. no. 9, 1959, Rev. 9819. 

This is an investigation of a single-dimensional problem on the 
reflection of plane sound waves from a plane vibrating at a given 
frequency and amplitude. An expression is found for the potential 
of falling, reflected and excited vibrations of the plane of the 
waves. A graphical method is given for the solution. 

V. A. Prokofev 
Courtesy Referativnyi Zhurnal, USSR 


2246. Urusovskii, |. A., Sound scattering by a sinusoidally un- 
even surface characterized by normal acoustic conductivity, Soviet 
Phys.-Acoustics 5, 3, 362-369, Feb. 1960. (Translation of Akust. 
Zh., USSR 5, 3, 355-362, July/Sept. 1959 by Amer. Inst. Phys. 
Inc., New York, N.Y.) 

Author analyzes sound scattering by a surface sinusoidally un- 
even in shape and normal admittance, The Green’s function for- 
mulation of the problem is solved approximately for small a*q* and 
a'qk, where a is the roughness height, g the roughness ‘‘wave nun- 
ber’’ and k the sound wave number. Author states that ‘‘the re- 
sults so obtained make the area of applicability of the Rayleigh 
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and Kirchhoff methods more precise in the problem of scattering 
from a periodic surface.’’ Reviewer believes results have appli- 
cation in underwater acoustics and room acoustics problems. 

I. Dyer, USA 


2247. Svergunenko, L. A., The effect of heat conductivity on 
the absorption of sound in crystals (in Russian), Inzbener. Fiz. Zh. 
3, 7, 117-120, July 1960. 

The question is considered of the effect of thermoconductivity 
on the absorption of sound in solids, using thermodynamic methods 
of investigating relaxation processes. An expression is obtained 
for the sound absorption coefficient, without limitation of deforma- 
tion rate, which is applicable to any crystalline structure. 

From author’s summary 


2248. Rolling, R. E., and Vogt, C. J., The adiabatic bulk modu- 
lus of normal paraffin hydrocarbons from hexane to hexadecane, 
ASME Trans. 82 D (J. Basic Engng.), 3, 635-644, Sept. 1960. 

A method for determining the sonic velocity in a fluid as a func- 
tion of pressure and temperature is described. The method used 
measures the time required for an expansion wave to travel a known 
distance through the test medium. The results of the sonic veloc- 
ity measurements are presented for normal hydrocarbons from C, to 
C,, for temperatures and pressures from 60 to 250 F and 0 to 5000 
psig, respectively. The density of the hydrocarbons was also de- 
termined. 

The absolute viscosity of the test compounds was determined by 
use of a rolling-ball viscometer for pressures from 0 to 6000 psig 
in the temperature range given. 

Tabulated and graphical results are presented for adiabatic bulk 
modulus, density, and absolute and kinematic viscosity for the 
range of hydrocarbons tested. 

From authors’ summary 


2249. Romanenko, E. V., Experimental study of acoustic stream- 
ing in water, Soviet Phys.-Acoustics 6, 1, 87-91, July/Sept. 1960. 
(Translation of Akust. Zb., USSR 6, 1, 92=25, Jan./Mar. 1960 by 
Amer. Inst. Phys., Inc., New York, N.Y.) 

An experimental investigation is made on the dependence of the 
velocity of acoustic streaming in water due to waves of finite am- 
plitude on the pressure amplitude and waveform. The dependence 
resembles a square law when the waveform is sinusoidal or saw- 
toothed, With the transition of a sinusoidal waveform to a saw- 
tooth, an anomaly is observed in the increase in acoustic-stream- 
ing velocity with increasing wave amplitude. 

From author’s summary 


2250. Cheng, S.-I., Note on the broad spectrum noise of a jet 
and its silencer, AFOSR TN 59-1309 (General Appl. Sci. Lab., 
Inc., Westbury, L. I., TR 149), 23 pp., Nov. 1959. 

Author discusses application of a shear layer model to explain 
noise reduction of jet diffusers. The shear layer model is de- 
scribed elsewhere [Cheng, AFOSR TN 59-1308, General Appl. Sci. 
Lab. Inc., TR 148, Apr. 1959; AMR 13(1960), Rev. 5494]. Author 
shows that measurements on two exhaust diffusers are in quali- 
tative agreement with the shear layer model, while the Lighthill 
model does not lead to good agreement. Emphasis is given to a 
shear layer thickness A in the jet flow. Noise radiated in the 
downstream direction is given by (D/A)* times the ordinary non- 
convective Lighthill result, where D is the jet diameter. No modi- 
fications appear in the upstream radiation. Noise reduction of a 
diffuser is thus different in the down and upstream directions, the 


former depending upon shear layer thickness changes. Results 
have important implications in diffuser designs for jet engine noise 


suppressors. An appendix gives an analysis of flow conditions in 
diffusers, but these results have been given by others [Dyer, 





Franken and Westervelt, J]. Acoust. Soc. Amer. 30, 761-764, 1958, 
and Powell, J. Acoust. Soc. Amer. 31, 1, p. 1138, 1959]. 
I. Dyer, USA 


2251. Rahevkin, S. N., The paradox of the near field of a piston 
diaphragm (in Russian), Application of ultrasonics in the investi- 
gation of matter, no. 6, Moskva, 1958, 47-52; Ref. Zh. Mekb. no. 
9, 1959, Rev. 9815. 

A theoretical investigation is carried out of the radiation from a 
round piston diaphragm, vibrating in the notch of an infinitely rigid 
screen. The sonic field can be described as a standing wave with 
gradually increasing distances between the nodes, The field re- 
flected from the reverberator also has a complex structure. It is 
shown that the formation of regular plane stationary waves with in- 
tervals between the minima, approaching half-waves of sound in 
size, which are observable during the displacements of the reflec- 
tor in the interferometer and which ensure a very precise measure- 
ment of the velocity of the sound, is governed by the automatic 
averaging of the pressure of the wave in a direction perpendicular 
to the axis of the diaphragm. Analogously the same circumstances 
occur when photographing sound waves by the method of a dark 
field. B. B. Kudryavtsev 

Courtesy Referativnyi Zhurnal, USSR 


2252. Tverskoi, N. P., The acoustic characteristic of a turbu- 
lent condition of the atmosphere (in Russian), Trudi Gi. Geofiz. 
Observ. no. 73, 54-60, 1958; Ref. Zb. Mekb. no. 5, 1959, Rev. 
5248. 

The proposal is advanced to make use of the fluctuation phase 
magnitude of a sound wave, propagating in the atmosphere, as a 
characteristic of atmospheric turbulence. A parameter k, is intro- 
duced which, as regards dimensions, coiacides with the coeffi- 
cient of turbulent mixing ky and is determinable from the experi- 
mental data for the phase fluctuations. Results of the experiment 
are given. The difference in phase of the sound waves was meas- 
ured on two microphones, the distance between them being varied 
from 30 cm to 20 m. The microphones were places at a distance of 
40 m from the source of the sound. The measurements were made 
at frequencies of 600, 1200 and 2500 Herz at a height of 3 and 10m 
above earth level. Graphs are given to show the relations of the 
mean quadratic phase differences to the wind velocity, to the dis- 
tance between the microphones, to the coefficient of mixing ky, 
calculated by means of the meteorological data, It was shown that 
there was good correlationship between k,4 and ky. 

M. A. Kallistratova 
Courtesy Referativnyi Zhurnal, USSR 


2253. Huszty, D., The rigid circular ring radiating into an in- 
finite wall (in German), Acta Techn. Acad. Sci. Hungaricae, Buda- 
pest 25, 1/2, 119-157, 1959. 

The approximate computation of a narrow radiating ring shows 
considerable differences from the exact formulas, if & = s/r> 0.1 
and kr > 1, where s is the width of the ring, r its outer radius, k = 
2/X the wave number. According to the computations, the influ- 
ence of the near space is the nearer to the radiator, the narrower is 
the ring. The radiation reactance is relative large, at small « 
values, for certain values of kr. As a limit case of the ring for- 
mulas, the formulas of Stenzel, Backhaus and Rayleigh for rigid 


discs are obtained. From author’s summary 


2254. Shliomis, M. |., On the absorption of ultrasound in elec- 
trolytes, Soviet Phys.-Acoustics 6, 1, 112-115, July/Sept. 1960. 
(Translation of Akust. Zb., USSR 6, 1, 116-119, Jan./Mar. 1960 by 
Amer. Inst. Phys., Inc., New York, N.Y.) 

Two mechanisms for the absorption uf sound in electrolytes are 
considered. One of these is connected with the electroacoustic 
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effect. The other is caused by the relative motion of the ions and 
solvent that arises with the propagation of sound in the solution. 
An equation is obtained for the absorption coefficient and a numer- 
ical determination of the effects discussed is given. 

From author’s summary 


2255. Koshkin, N. |., and Gorbunov, M. A., Development of a 
procedure for measuring the absorption of ultrasonic waves in the 
transition region of liquid-solid body (in Russian), Application of 
ultrasonics to the investigation of matter, no. 6, Moskva, 1958, 
199-208; Ref. Zb. Mekb. no. 9, 1959, Rev. 9840. 

Variants are described of the impulse method of studying the 
absorption of ultra sound (the frequency being of the order of 10 
hertz) in liquids at temperatures directly bordering upon the tem- 
peratures of crystallization. Conditions are formulated which en- 
sure the application of the impulse method to the investigation of 
the properties of material in the transition region from the liquid to 
the solid crystalline state, namely: (1) the adoption of a solid 
acoustic line for holding up; (2) the use of two quartz transform- 
ers to shorten the acoustic track; (3) the adoption of working at 
millimeter distances. A glass measurement chamber is described; 
this guarantees evenness in the process of crystallization over the 
whole of the chamber, possibility of direct observation on the 
course of the process and elimination of any chance of chemical 
reaction of the liquid under investigation with the walls of the 


chamber. A recommendation is made to establish two series of 


measurements at different distances between the radiating and the 
receiving quartzes. To effect this it would be necessary to allot 
an identical value for the sounding impulse for both series of 
measurements. The measurements should be made at temperatures 
differing from the temperatures of crystallization by 1 to 1.5°, Re- 


sults are given in graphs of the measurements for the coefficient of 

absorption in benzene at a frequency of 6.35 M hertz in the range 

of temperatures of 4 to 8°. B. B. Kudryavtsev 
Courtesy Referativnyi Zhurnal, USSR 


2256. Kameneva, N. P., The influence of ultrasound on the 
solution and development of figures (in Russian), Application of 
ultrasonics to the investigation of matter, no. 6, Moskva, 1958, 
155-165; Ref. Zb. Mekb. no. 9, 1959, Rev. 9844. 

An investigation was carried out of the process of dissolving 
crystals of potassium aluminate in the quiescent state and when 
excited by ultra sound with a frequency of 2 M hertz and inten- 
sities of from 0.017 to 0.25 watt/cm?. Ultra sound speeds up the 
process of solution and has an influence on the development of the 
figures because of the intense mixing of the solvent, the creation 
at the surface of the dissolving crystal of hydrodynamic conditions 
differing from the conditions of free diffusion, the appearance of 
local drops of temperature and pressure, the formation of micro- 
cracks on the surface of the crystal, and the unusual disbribution 
of energy in the ultrasonic field. With increased intensity of the 
ultra sound there is a corresponding increase in the velocity of the 
solution process induced by the former and there is a change in the 
form of the figures. The influence of the ultra sound decreases 
with increase in the concentration of the solution to which the 
sound-containing crystal is conducted. 

B. B. Kudryavtsev 
Courtesy Referativnyi Zhurnal, USSR 


2257. Dianov, D. B., The work of a plane piezovibrator with 
radiation confined to one side (in Russian), Izv. Leningrad Ele- 
ktrotekbn. In-ta no. 31, 46-59, 1957; Ref. Zb. Mekb. no. 9, 1959, 
Rev. 9830. 

Results are given of the calculations for a plane piezovibrator 
made of an X-cut quartz. The procedure adopted for the calculation 
is similar to that ordinarily used when making computations for the 
passage of plane waves across plane-parallel plates. The formu- 





las obtained for the intensity of radiation are analyzed for several 
special cases: (1) the media on both sides of the vibrator are iden- 
tical and possess end wave resistance; (2) the vibrator is in con- 
tact on one side with a medium, whose wave resistance is equal to 
zero, through a quarter-wave layer of arbitrary material; (3) the 
vibrator is in direct contact along one of its sides with a medium 
whose wave resistance is equal to zero. The last case is analyzed 
in more detail as being of greater importance for practical appli- 
cation, It is shown that if the relation of wave resistance of the 
load to the wave resistance of the quartz be greater than \/2 then 
the optimum thickness of the vibrator, that is the thickness at 
which the emission of power is at its maximum, will not coincide 
with that of a semi-wave. The greater the wave resistance of the 
load, the nearer the optimum thickness of the vibrator will be to 
the quarter-wave. The frequency relations of the vibrator are given 
for different values of the wave resistances of the load. As the 
wave resistance of the load increases the frequency characteristic 
becomes increasingly slanting. When the wave resistance of the 
quartz and the load are equal the vibrator loses its resonance pro- 
perties. A detailed examination is carried out regarding the part 
played by the sandwich layer of lubricant when the vibrator radi- 
ates into a solid medium. 
Yu, P. Lysanov 
Courtesy Referativnyi Zhurnal, USSR 


2258. Evdokimov, N. A., Problems arising from the construction 
of equivalent systems for piezovibrators (in Russian), Izv. Lenin- 
grad Elektrotekbn. In-ta no. 31, 66-72, 1957; Ref. Zb. Mekb. no. 9, 
1959, Rev. 9826. 

An analysis is furnished of existing methods used to draw up 
equivalent plans for a piezoelectrical quartz plate to radiate ultra- 
sonic vibrations to the surrounding medium, It is shown that the 
method described in the paper leads to a plan which offers no op- 
portunity to take into account the known property of a quartz plate 
to produce resonance in the odd harmonics of the basic frequency. 
The method referred to presents the quartz plate in the form of an 
infinitely thin material plate, vibrating with a frequency and am- 
plitude equal to the frequency and amplitude of the vibrations of 
the boundary edge of the quartz plate and possessing the same 
amount of energy as the latter. This concept is subject to the con- 
dition that the constants of the quartz plate (mass, elasticity), dis- 
tributed over its thickness coincide with the concentrated con- 
stants of the infinitely thin plate. Another method which considers 
the distribution, over the thickness of the plate, of its mechanical 
and piezoelectrical constants leads to a very complex equivalent 
scheme which would be very difficult to apply in practice. There- 
fore a method is put forward which offers possibilities of simplify- 
ing the drawing-up of equivalent plans for piezoelectric vibrators 
by means of separate conditions for their working; in particular, 
for the total immersion of the quartz plate in the liquid, or the im- 
mersion, at any rate, of one side of the plate. 

Yu. P. Lysanov 
Courtesy Referativnyi Zhurnal, USSR 


2259. Whitlow, L., A 450 J spark discharge for shadowgraph 
photography, J. Sci. Instrum. 37, 8, 259-260, Aug. 1960. 

To allow shadowgraph photographs to be taken of jet engines in 
altitude test cells, a 450 J spark discharge is used. This emits 
sufficient light to illuminate a large working area and to allow 
armour plate and heat-resistant glass to be used for the cell win- 
dows. The design and construction of a suitable spark gap is 
given. The size of the light source is about 1-mm diameter and the 
flash duration is 1.9 ys. Details are also given of tests carried out 
on various insulating and electrode materials. 

From author’s summary 


Micromeritics 
(See also Revs. 2110, 2111, 2281, 2289) 


2260. Ivicsics, L., Commencement of sediment movement and 
the parameters on which it depends (in Hungarian), Hidroldgiai 
Kézliny 39, 6, 425-451, Dec. 1959. 

The critical velocity at which sediment movement begins is con- 
sidered as a function of density of the fluid, its kinematic viscos- 
ity, the size, density and form characteristics of sediment grains, 
acceleration of gravity, and the homogeneity of grain distribution. 
Theoretical considerations lead to the assumption that the relation 
of these eight parameters is invariant. The correctness of this 
assumption was confirmed by laboratory measurements (procedure 
is described in detail) and a numerical value was obtained for the 
invariant relation for grain sizes from 0.7 to 7-mm diameter. This 
invariant value, besides being applicable to calculating critical 
velocities of sediment movement, may also be used for determining 
reduction coefficients in scale-model experiments. The chief merit 
of the method appears to be its general validity within the stated 
limits. Earlier formulas were usually based on a smaller number 
of parameters and applied to particular conditions, as shown by 
the author in a tabulation of characteristics of 25 such formulas. 

G. Thuronyi, USA 


2261. Harmathy, T. Z., Velocity of large drops and bubbles in 
media of infinite or restricted extent, AIChE J. 6, 2, 281-288, 
June 1960. 

An equation stating the equilibrium of forces on a fluid particle 
moving in a fluid medium of different density is derived. By mak- 
ing the equation dimensionless, three nondimensional groups are 
obtained; one group is the Weber number, We, another group spe- 
cifies the shape, and the third group represents the ratio of buoy- 
ancy to surface tension. The third group is called the Eétvés 
number, Eo, For turbulent flow Eo and We are not independent. 
Data for drag coefficient as reported by numerous references are 
correlated in terms of Eo. Empirical formulas are given along with 
plots showing variation of drag coefficient and shape with Eo. 

Experiments were conducted in which the terminal velocity of 
solid spheres in a cylindrical tube was measured as a function of 
d/D (d is particle diameter and D tube diameter). A solid sphere 
corresponds to a fluid particle at low Eo. Empirical formulas are 
developed for data taken from the literature and for the measure- 
ments. As d/D approaches unity, the terminal velocity approaches 
zero. Empirically developed formulas for the motion of cylindrical 
bubbles and drops in tubes are discussed. 

A. Fuhs, USA 


Porous Media 
(See also Revs. 1744, 1870, 1896) 


2262. Perkins, F. M., Jr., and Collins, R. E., Scaling lows for 
laboratory flow models of oil reservoirs, J. Petroleum Technol. 12, 
8, 69-71 (Tech. Notes), Aug. 1960. 

Publications concerning laws for laboratory flow models of oil 
reservoirs indicate that the relative permeability and capillary 
pressure relations must be the same functions of saturation in the 
model and in its prototype. In this paper, the relative permeabili- 
ties and saturations are redefined in a way which permits one to 
have different relative permeability and capillary pressure rela- 
tions in the model and prototype. The development of the new 
scaling criteria is demonstrated by deriving scaling laws for one 
simple flow problem. 

From authors’ summary by S. Corrsin, USA 
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2263. DeWiest, R. J. M., Unsteady flow through an underdrained 
earth dam, |. Fluid Mech. 8, 1, 1-9, May 1960. 

Author treats the problem of a laminar free-surface time-depend- 
ent flow through a porous earth dam. Neglecting the effects of 
capillarity, the computation is made by means of potential func- 
tions expressed by a power series. The first term of this series 
is the potential function of the steady-state flow, all other terms 
being time-dependent. The free-surface boundary condition is re- 
duced to a linear differential equation. 

A numerical example illustrates the method. 

M. Sterscheletzky, Germany 


2264. Filinov, M. ¥., On the problem of displacing a gas with 
water (in Russian), Inzbener. Sbornik Akad. Nauk SSSR 27, 54-57, 
1960. 

A liquid is released under pressure at time t¢ = 0 from a cylinder 
of radius r, into a gas-filled porous material of infinite extent. 

The pressure distribution in the porous material is then calculated 
as a function of time and radial distance. Pressures are given at 
time ¢, in the part of the material in which the gas still remains 
and also in the region where the gas has been displaced by the ex- 
panding liquid. 

The contribution of this paper is in the linearization of the prob- 
lem by assuming that the pressure in the gas is nearly constant. 
The solution, which can then be obtained in closed form, differs 
only slightly from numerical calculations of the nonlinear problem. 

L. H. Schindel, USA 


2265. Kononovy, |. V., Design of colmatage as a means against 
seepage (in Russian), Gidrotekh. Stroit. 28, 5, 35-37, May 1959. 

Artificial colmatage is a very interesting measure to decrease 
seepage losses from irrigation canals or infiltration losses under 
dams and cofferdams lying on pervious foundations. The recom- 
mendations that appeared in a series of articles in the Russian 
literature concerning this question do not have—according to the 
author of the article—any special value. The process of colma- 
tage is much too complicated to be comprehended by rough experi- 
ments, not taking into account the physical and chemical proper- 
ties of the penetrating suspension first, by which the colmatage is 
carried out, and those of the original sandy material which is to be 
made the colmatage. Some stable suspensions, less than 0.005 mm 
in size, penetrated, according to the author’s experiments, through 
fine and medium-fine sand, but they were held in the pores of a 
sand whose grains were washed off their colloidal film. Unstable 
suspensions, sols, penetrate deeper into the pervious material if 
the turbid water is mixed, otherwise the sediment settles on the 
very surface. 

According to these considerations the author is of the opinion 
that the standard criterion of colmatage, i.e. the size ratio of the 
penetrating suspension and the pervious original soil, is a com- 
pletely inadequate characteristic of the colmatage process. The 
author also proved that heavy concentrations of fine material may 
under certain conditions penetrate deeply into the pervious mass. 
It is not advisable, therefore, to adhere to any recommendation, 
but the process of colmatage must be investigated for every indi- 
vidual case. Many investigations and compilation of material con- 
cerning both physical and chemical parameters (not fixed by the 
author) have to be carried out before any generalization of the ob- 
tained results may be done in this field. 

M. M. Boreli, Yugoslavia 


2266. Fil’chakov, P. F., Filtration design of spillways in two- 
layer soil (in Russian), Gidrotekb. Stroit. 29, 6, 30-34, June 1959. 

In the first part of the paper, filtration flow below a flat plate is 
considered, in a two-layer porous medium. Although the author 
quotes the exact solution [S. Sima, Trans. Japan Soc. Civil 
Engrs., 1955] he proposes a simpler method which might also be 
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used for more complex contours. The filtration characteristics are 
determined as arithmetic means between two schematized extreme 
cases, and the magnitude of error is evaluated. The results are 
compared with those obtained by electrical analogy. Good agree- 
ment is obtained for piezometric head; but for the discharge, re- 
duction of the lower layer thickness by Pavlovsky’s method is pro- 
posed in order to decrease the discrepancies. 

For the given type of filtration flow the discharge is a more 
sensitive indicator than the piezeometric head; one may ask, what 
is the advantage of the new approximative method when compared 
to that of Pavlovsky? 

The case of arbitrary contours is considered, using a method 
described in an earlier paper of author [title source, no. 10, 1956]. 
The composite contour is reduced by grapho-analytic conformal 
mapping onto a flat plate, and the method given in the first part of 
the paper is used. The boundary between the two layers is dis- 
torted by conformal mapping into a curved surface, asymptotically 
approaching a horizontal plane. The method of replacing this 
surface by a level one is exposed later, and the error of the pro- 
cedure evaluated. M. M. Boreli, Yrgoslavia 


2267. Egiazaryan, B. O., Calculations for the hydraulics of 
hydrometric wells (in Russian), Izv. Akad. Nauk ArmSSR, Ser. 
Tekbn. Nauk 11, 2, 3-14, 1958; Ref. Zb. Mekb. no. 5, 1959, Rev. 
5072. 

A nonlinear differential equation linking the level of water in a 
river with the level in a hydrometric well is solved for the case of 
harmonic wave disturbance by the Van der Pol method. A proposal 
is made to carry out a numerical integration of this equation for 
the general case when an arbitrary principle of change of the 
river’s water level is operating. N. A. Kartevelishvili 

Courtesy Referativnyi Zhurnal, USSR 


2268. Bessribrennikov, N. K., Some of the principles concerned 
in the motion of water in the weed-filled beds of the intercon- 
nected channels of a drainage system (in Russian), Doklad? Akad. 
Nauk BSSR 2, 1, 30-34, 1958; Ref. Zb. Mekb. no. 5, 1959, Rev. 
5076. 

An account of investigations carried out in a drainage system of 
channels (the number of hydrometrical observations was 47 in 21 
lines). It was established that the nature of the motion of the 
water in weed-encumbered beds of many channels was close to be- 
ing laminar. This conclusion is reached because of the fact that 
the linkage between the values of the coefficient of resistance A 
and Reynolds number R plotted as a curve with logarithmic coordi- 
nates is expressed by straight lines, the parallel lines of a lami- 
nar regime [A. P. Zegzhda, ‘‘Hydraulic losses due to friction in 
channels and pipe conduits,’’ Leningrad-Moscow, Gosstroiizdat, 
1957]. By presenting the expression for velocity of the flow in the 
form v"™ = kr”! where & is the proportionality coefficient, | the 
slope, m + n = 3, the author obtained, by working over the data, 
the result that for weed-infested channels n = 1, and for channels 
free from weeds n= 2. The values for k were calculated in a simi- 

V. V. Fandeev 
Courtesy Referativnyi Zhurnal, USSR 


lar manner. 


2269. Gurbanov, S. G., A transient circular motion in a cylin- 
drical tube filled with a viscous plastic liquid (in Russian), 
Dokladf Akad. Nauk AzerbSSR 14, 2, 105-108, 1958; Re/. Zh. 
Mekb. no. 5, 1959, Rev. 5139. 

A solution of the problem is given regarding the motion of a 
viscous-plastic medium in a round cylindrical tube, which arises 


as the result of the even rotation of this tube round its axis. The 
magnitude of the moment acting in consequence on the wall of the 


tube is computed. There are many errors in the text. 
S. M. Targ 
Courtesy Referativnyi Zhurnal, USSR 





2270. Shcherbokov, G. V., Some factors influencing the devel- 
opment of the curve for the reestablishment of the level (pressure) 
in a well being worked by pumping (in Russian), Neft. Kh-vo no. 
3, 47-52, 1958; Ref. Zb. Mekb. no. 5, 1959, Rev. 5308. 

The question is discussed in the light of Fasso’s work [C. 
Fasso, R.C. Ist. Lombardo Sci. Let., Cl. Sci., Mat. Nat. 86, 2, 
430-452, 1953] of the influence of various factors on the nature of 
the curve for the re-establishment of the level (pressure) in a hy- 
drodynamic incomplete well, being worked by pumps: retarded 
stoppage of the pump due to an accumulation of a certain amount 
of water in the cylinder, leakage of a certain amount of water from 
the pump’s cylinder into the well due to its stoppage, and joint ac- 
tion with other working wells. Account is taken of the incomplete 
nature of the well by the employment of the so-called introduced 
radius 7;,, = r¢ exp (— c), where c is a supplementary dimension- 
less filtration resistance in a system of strata-well, produced by 
the incompleteness of the well. The investigation follows the line 
analogous to the investigation of the question of the influence of 
the above factors on the development of the curve for the re- 
establishment of the level in a hydrodynamically complete well as 
carried out by Fasso. A formula is derived for the coefficient of 
productivity of an incomplete well working when surrounded by n 
incomplete wells. Based on this formula an explanation is made 
of the influence by the number of wells on the relation between the 
coefficient of productivity of the well, subjected to the action of 
the surrounding wells, and the coefficient of productivity of a 
single working well, and also on the relation of the discharges 
corresponding to one and the same depression. It is shown that 
the interference of incomplete wells on the coefficients of produc- 
tivity of wells is smaller than the interference in complete wells. 

A. L. Khein 
Courtesy Referativnyi Zhurnal, USSR 


2271. Rozenberg, M. D., and Bokserman, A. A., Determination 
of additional filtration resistance with pressure on the contour 
higher than the saturation pressure and with side-wall pressures 
lower than the saturation pressure (in Russian), Trudi Vses. 
Neftegas. Nauk-i. In-ta no. 12, 172-175, 1958; Ref. Zh. Mek. no. 
5, 1959, Rev. 5310. 

An investigation is made on the problem of the inflow of gas- 
impregnated oil into a well, when the side-wall pressure is lower 
than the saturation pressure. A method is proposed for the deter- 
mination, by means of investigation of the wells, of the differ- 
ences in Khristianovich functions, for which purpose it is neces- 
sary to take measurements of the output with a gradual lowering of 
the side-wall pressure, starting with a pressure higher than the 
saturation pressure. A calculation formula is derived linking the 
difference being sought with the output of the well when the side- 
wall pressure is higher than the saturation pressure, when the out- 
put is momentary, when there are pressures on two isobar-feed 
contours (stratum pressure) and the side-walls of the well (side- 
wall pressure). An example is given of the numerical calculation. 
It is shown that independently of the authors the graphical method 
of determining the magnitudes of the differences of the Khristiano- 
vich functions was also proposed by S. A. Lebedev, V. F. Usenko 
and M. I. Shvidler; however these determinations did not take into 
account fully the actual properties of the oil in the oil-bearing 

V. N. Nikolaevskii 
Courtesy Referativnyi Zhurnal, USSR 


strata. 


2272. Klirovskii, G. V., Investigation of the influence of the 
real properties and composition of a gas on the flow of oil in a 
stratum where dissolved gas is present (in Russian), Trudi Vses. 
Neftegaz. Nauk-i. In-ta no. 12, 176-187, 1958; Ref. Zb. Mekb. no. 
5, 1959, Rev. 5311. 

This is an investigation of the relation /(p, g) = 0 between the 
pressure p and the oil saturation g on the boundary of the stratum 


when gas is present, spreading at an approximately calculated 
flow of the gaseous oil in the above condition and also at mean 
values for the pressure and oil saturation over the whole of the 
stratum. Until recently this relation was investigated by taking 
into account the real properties of the oil only, while the present 
study has in view the establishment of a computation for the 
changes introduced by the consideration of the variations in vis- 
cosity and in the coefficient of the compressibility of the gases as 
well. One other parameter is introduced for the investigation of 
the problem—the composition of the gases, on which depend the 
viscosity variables and the coefficient of compressibility. When 
the pressure gets lower during the process of working, these gases 
in their passage from the dissolved to the free state only par- 
tially escape from the stratum but are mainly retained in it. A 
proposition is developed in the paper which enables account to be 
taken, as the result of acceptance of some logical assumptions, of 
changes in the composition of the free gases held captive in the 
stratum at different stages of the exploitation. The calculations 
given in the paper disclose the insignificant influence exercised 
on the results of the evaluation by the variations in viscosity of 
the gas and the coefficient of its compressibility. 
V. A. Arkhangel’skii 
Courtesy Referativnyi Zhurnal, USSR 


2273. Avanesov, V. T., and Mamedov, G. A., Changes in the 
velocity of filtration of petroleum in a porous medium subjected to 
steady pressure (in Russian), Azerb. Neft. Kh-vo no. 2, 12-14, 
1954; Ref. Zh. Mekb. no. 5, 1959, Rev. 5324. 

Some qualitative conclusions resulted from the experimental in- 
vestigations on the problem given in the title. It was noted in 
well-known investigations previously undertaken [F. A. Trebin, 
‘*Petroleum permeability of oil-bearing sands,’’ Gostoptekhizdat, 
1945] that a possibility existed of the permeability of a stratum to 
oil becoming less in relation to time. This statement is confirmed 
in the present paper, recording furthermore that the decrease of the 
velocity of filtration of the petroleum in the porous medium takes 
place to a significantly smaller extent than is indicated in the lit- 
erature. The observed decrease with time of the filtration velocity 
of the petroleum through the stratum is explained by the appear- 
ance of adsorption: the surface-active substances contained in the 
petroleum adhere during filtration to the surface of the stratum 
which changes the effective permeability. It is noted further that 
the presence of occluded water in the stratum lowers the capacity 
to change of the velocity of fiitration of petroleum with the pas- 
sage of time. A further investigation is proposed to study the ad- 
sorption effect for the case where a petroleum stratum covered by 

V. P. Pilatovskii 
Courtesy Referativnyi Zhurnal, USSR 


a gas cap is being worked. 


2274. Wan, K.-S., Laminar flow in finite porous channel with 
variable injection of suction, AFOSR TN 60-1197 (Polyt. Inst. 
Brooklyn, Dept. Aerospace Engng. Appl. Mech., PIBAL Rep. no. 
614), 47 pp., Sept. 1960. 

In this report, an investigation is carried out to obtain the in- 
compressible laminar flow characteristics in a channel with porous 
walls of finite length in which fluid is being injected or sucked 
through the channel walls. An approximate solution is obtained 
based on the variational principle. This solution is expressed in 
terms of the given, but arbitrary, function characterizing the vari- 
ation of the injection velocity at the porous walls for any given 
velocity profile at the entrance to the porous region. It depends 
on two parameters, the Reynolds number Re and the nondimen- 
sional maximum injection velocity U,, both of which are based on 
a reduced maximum velocity at the entrance. A similarity rule for 
the present problem is then established. Numerical examples are 
given for the case where the entrance velocity profiles are ‘‘inlet 
or parabolic and the injection velocity is a constant or varies 


333 





linearly. The results of the flow characteristics for these exam- 
ples for different values of U, are presented in the form of curves. 
From author’s summary 


Geophysics, Hydrology, 
Oceanography, Meteorology 


(See also Revs. 1970, 1971, 2040, 2109, 2207, 2208, 2210, 2223, 
2229, 2252, 2260) 


2275. Nishimura, E., Kamitsuki, A., and Kishimoto, Y., Some 
problems on Poisson's ratio in the earth's crust, Tellus 12, 2, 236- 
241, May 1960. 

Instead of the time-distance graph, the P-S diagram is effectively 
employed to estimate the value of Poisson’s ratio in the earth’s 
crust. This diagram is advantageous, especially to detect its 
local anomaly or distribution. The obtained results are as follows: 

(1) Applying this method to eighteen earthquakes occurring in 
southwestern Japan, the domain with anomalously large Poisson’s 
ratio was found in the Kyushu district. This hints of the possibil- 
ity of an existence of a local magmatic reservoir. 

(2) The azimuthal distribution of the crustal Poisson’s ratio in 
case of earthquake occurrence was investigated and it was found 
to be considerably different in the push- and pull-zone of initial 
seismic motion. This may be related to the state of stress ac- 
cumulation causing the earthquake occurrence. 

From authors’ summary 


2276. Nye, J. F., The response of glaciers and ice-sheets to 
seasonal and climatic changes, Proc. Roy. Soc. Lond. (A) 256, 
1287, 559-584, July 1960. 


2277. Coutagne, M., River flow variations in France (in French), 
Houille Blanche 15, A, 452-461, July/Aug. 1960. 

The thirty year period from 1927 to 1956 is characterized by nor- 
mal average flow. Average flows for the Seine at Paris during this 
period are the same as for 1851 to 1950. This fact was determined 
from rainfall measurements made at Auxerre, and correlations be- 
tween these two stations for rainfall and river flow are good. The 
two wet and dry periods of the last thirty years are analyzed for 
the Seine basin and then for other French river basins. 

From author’s summary 


2278. Valembois, J., Density currents (in French), Houille 
Blanche 15, A, 470-478, July/Aug. 1960. 

Fifteen papers covering different aspects of the problem of den- 
sity currents were presented at the 8th Congress of the I.A.H.R. in 
Montreal, The author analyzes these papers and considers them 
against the background of previous work on the same subjects. 

The following questions were touched upon during the Congress: 


Problems connected with the drawing off of a layer of stratified 
liquid. 

The problem of density wave fronts, which was dealt with in 
three papers which gave interesting data concerning the simil- 
itude of the phenomenon. 

The problem of laminar or turbulent flow in canals. 
Computation of gradually varied and unsteady motion of a bed 
current in a reservoir. 

Experimental methods for model studies. 


Several papers were concerned with the results of field observa- 
tions and measurements concerned with bed currents in reservoirs, 
salt wedges in estuaries and density currents in the Dead Sea. 

From author’s summary 


2279. Cappus, P., The Alrance Experimental Basin. Investi- 
gation of the laws of flow application to the computation and pre- 
diction of discharge (in French), Houille Blanche 15, A, 493-520, 
July/Aug. 1960. 

Experimental basin is located in southern France. Elevation: 
875 meters above sea level; average slope: 10 to 15%; area: 3.15 
sq km; annual precipitation: 1,200 mm (with 15% snow); mean tem- 
perature: 8°C. Ground is formed by impervious schists overlain by 
relatively shallow pervious layer. Rains are mainly due to oceanic 
influences, Area is partly cultivated, with some grasslands and 
10% covered by woods. One gaging station, one recording rain 
gage and five phreatic wells were used for a period of more than 
six years, 

Values of recession ratio between flows at any two times sepa- 
rated by constant interval were determined in 334 cases. Ratio de- 
creased with increase in temperature, was independent of flow at 
constant temperature and was independent of season. 226 flood 
hydrographs were studied, Maximum observed peak discharge was 
close to 1000 liters per second per sq km (90 cfs/sq mi). Author 
states that storms up to a ten-year return period were studied, with 
every probable moisture antecedent condition. Run-off volumes 
were in general very small: about 1 mm at low and average stages 
and about 5 to 10 mm for the largest floods of study. No consist- 
ent results were obtained with the application of infiltration capac- 
ity theory. Author resorted to run-off coefficients, finding that, for 
a six-month period, coefficient was at 2.5% or lower, and, for maxi- 
mum recorded floods, was about 30%, being mostly dependent on 
water table elevation and somewhat on precipitation depth. 

Lag time, between beginning of rain and hydrograph peak, was 
little influenced by magnitude of flood and tended to be close to 
rain duration, especially for duration of more than two hours. Re- 
viewer notes that these results are consistent with the smallness 
of the basin. For larger basins, lag time may be substantially 
longer than rain duration. By extrapolation, lag for instantaneous 
precipitation was found to be about 20 minutes. 

Ratio of peak discharge to run-off volume was found to be inde- 
pendent of magnitude of flood, and only varied (inversely) with rain 
duration, Shape of unit run-off hydrograph was determined only by 
duration of rain, this fact being in agreement with unit-hydrograph 
theory. 

Author divided ground water component into base flow and ground 
water flood flow. It was found to increase rapidly after beginning 
of rain and reach maximum about six hours after hydrograph peak. 
Reviewer notes that this may not be the case for larger or more 
pervious basins, where ground water replenishment may decrease 
base flow immediately after beginning of rain, even if surface run- 
off hydrograph is already rising. Author introduces a ratio of peak 
ground water flow and rain depth, which was found to increase with 
initial ground water flow and was independent of other parameters 
studied. A ground water flow coefficient was also defined as the 
ratio of ground water flow volume to precipitation depth, and found 
to depend only on initial ground water discharge. 

Author concludes that laws obtained for experimental basin are 
valid for all similar basins in mild climates, Reviewer thinks that 
extrapolation of these results to other basins should be done, bear- 
ing in mind that unit hydrograph shape is strongly influenced by 
basin slope and shape, in addition to the characteristics studied 
by author. A. Balloffet, USA 


2280. Le Mehaute, B., A theoretical study of waves breaking at 
an angle with a shore, Queen’s Univ., Ontario, Civ. Engng. Dept. 
Rep. no. 10, 8 pp., July 1960. 


2281. Fujiwara, M., Note on collision frequency of snowflakes, 
J. Meteorol. Soc., Japan, 75th Anniversary Volume, Nov. 1957; 57= 
64, 
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This seems to be one of the most interesting articles published 
on the subject. It gives an excellent description of the geometric, 
kinematic and dynamic characteristics of snowflakes, and offers 
several working formulas. Having compared analytically and 
checked numerically the results of the article with those by some 
other writers on the subject, one comes to the conclusion that M. 
Fujiwara is to be congratulated on his valuable article. 

It should, however, be pointed out that the classification of 
snow crystals into three major types, on which is based the sec- 
tion ‘Fall velocities of snow crystals,’’ although not unknown 
elsewhere, raises objections. Observational statistics show that, 
in fact, there are many more ‘‘major’’ types; the approximate num- 
ber of the types depends on several factors (altitude, month, geog- 
raphy, etc.), therefore formula v = Const. D~*-**” p” seems to be 
somewhat arbitrary. 

In any case, the article is of undoubted importance and will at- 
tract the attention not only of meteorologists but also of those 
working in the field of fluid filtration through porous media. 

G. A. Tokaty, England 


2282. Coleman, T. L., and Steiner, R., Atmospheric turbulence 
measurements obtained from airplane operations at altitudes be- 
tween 20,000 and 75,000 feet for several areas in the northem 
hemisphere, NASA TN D-548, 24 pp., Oct. 1960. 

Measurements of clear-air turbulence by use of airplane-borne 
instrumentation have been obtained from NASA VGH recorders dur- 
ing research flights of Lockheed U-2 airplanes to altitudes of 
75,000 feet over several areas of the Northern Hemisphere. An 
analysis of these data has indicated that for the higher altitudes 
(50,000 to 75,000 feet), turbulence is both less frequent and less 
severe than for the lower altitudes (20,000 to 50,000 feet). Tur- 
bulence appears to be present at the high altitudes (60,000 to 
75,000 feet) less than 1% of the time. Moderately heavy turbulence 
appears to exist on occasion at altitudes of about 50,000 feet over 
Japan. As a consequence, the gust experience appears to be more 
severe for operations over Japan than for the other areas. Less 
than 50% of the turbulent areas exceeded 10 miles in length. 

From authors’ summary 


2283. Ives, R. L., Direct recording of wind slip, J. Franklin 
inst. 270, 3, 163-174, Sept. 1960. 


2284. Turner, J. S., Intermittent release of smoke from chim- 
neys, J. Mech. Engng. Sci. 2, 2, 97-100, June 1960. 

Dimensional arguments and the results of recent laboratory ex- 
periments are used to show that a considerable increase in the 
height attained in a calm stable atmosphere could be expected if 
the effluent were forced out of chimneys at high velocity in dis- 
crete puffs, rather than continuously. Numerical values are given 
for the final height, the size of the chimney and the optimum stor- 
age and release times under various conditions. An important ap- 
plication is likely to be to noxious gases which could be removed 
to a safe height with very little mixing into the atmosphere at 
lower levels. 

From author’s summary by W. P. Elliott, USA 


2285. Dyubyuk, A. F., Determination of the wind across the 
pressure field with account being taken of the friction of the ver- 
tical and horizontal mixing (in Russian), Izv. Akad. Nauk SSSR, 
Ser. Geofiz. no. 2, 274-276, 1958; Ref. Zh. Mekb. no. 5, 1959, 
Rev. 5257. 

Equations are solved with constant coefficients 


Up — Villeg ~ Vy (Uyy + Uyy) + LV =— px 
Vp — ViVex — V2 (Vex + Vyy) + lu =— py 


in which the right-hand parts are the given functions x, y, z, t, 
while the initial values of the functions sought u, v are assigned. 
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The solution is sought for the semi-space z 3 0 with zero con- 
ditions for u, v on the boundary and conditions of limitedness to 
infinity. The solution is found in a clear form by means of the 
method of influence functions. The solution is also found for the 
stationary problem for the following regions: (a) z 2 0, (b) z > 0, 
x20, (c) z>0, x 20, y 30 (with zero conditions on the bound- 
ary). A. S. Monin 
Courtesy Referativnyi Zhurnal, USSR 


2286. Vetlov, |. P., An analysis of the conditions governing the 
development of cyclones and anticyclones at the earth’s surface 
(in Russian), Trudi Tsentr. In-ta Prognozov no. 61, 3-55, 1957; 
Ref. Zb. Mekb. no. 5, 1959, Rev. 5258. 

The characteristic features in the structure of a thermobaric 
field and of a wind field which give rise to the development or fill- 
ing in of baric formations are investigated. Detailed diagnostic 
and prognostic recommendations are established for these features. 
Taking as his basis the chart of baric topography for 1955 the au- 
thor determined the changes of the geopotentials of the principal 
baric surfaces and of the relative geopotentials in the course of 
the process of development of 110 cyclones and of 82 anticy- 
clones. This was accomplished by practical observations at 12- 
hour intervals, Using the equation for the vortex of velocity the 
author computed the local changes of the geopotentials for the 700, 
500 and 300-mb isobaric surfaces, the changes being due to vortex 
transfers, The observations were again taken at 12-hour intervals. 
He also carried out calculations for local changes of temperature 
of the layers and their thermal insertion into the local changes of 
pressure in the center of baric formations at the earth’s level. A 
comparison of the factually observed changes of geopotential with 
the assigned precalculated magnitudes enables the author to draw 
a conclusion regarding the specific gravity of the different factors 
taking part in the evolution of cyclone and anticyclone disturb- 
ances, differentiated by stages. When computing the local changes 
of geopotentials because of vortex transfers the following semi-em- 
pirical correlation was 


(A being a two-dimensional symbol in Laplace’s hypothesis, dH/dt 
the local changes of the geopotential of the isobaric surface, ma 
numerical coefficient). The author’s deductions are based on a 
large amount of factual material. I. V. But 
Courtesy Referativnyi Zhurnal, USSR 


2287. Solomatina, |. |., The occurrence of condensation when 
two air masses mix (in Russian), Trudi? Gl. Geofiz. Observ. no. 69, 
45-50, 1957; Ref. Zb. Mekb. no. 5, 1959, Rev. 5259. 

The problem is solved regarding the condensation of water vapor 
in the air when two atmospheric masses mix, each having different 
temperatures and humidities, on the assumptions that the process 
is adiabatic, that no external inflow of water vapor takes place, 
that the coefficient of turbulent transfer is constant, that the tem- 
perature and humidity along the horizontal is invariable (a single- 
dimension problem) and that there is a linear relation in the initial 
moment of time of the temperature to the altitude. The constancy 
of the relative humidity to altitude is understood, The heat of 
evaporation which may separate during condensation is taken into 
account, The solution, given in integral form, determines the dis- 
tribution of the temperature and the absolute humidity of the air 
according to altitude at any moment of time. A calculation is 
given to cover concrete conditions, 

Abstractor’s note: The assertion regarding the constancy of the 
relative humidity to altitude and also the acceptance in the paper 
of the possibility of disregarding the change of the derivative of 





the saturation pressure because of the temperature appear to be un- 
A. S. Danilov 
Courtesy Referativnyi Zhurnal, USSR 


justified. 


2288. Milin, V. B., and Malakhov, S. G., Atmospheric conduc- 
tivity and turbulent mixing in the atmosphere (in Russian), /zv. 
Akad. Nauk SSSR, Ser. Geofiz. no. 3, 264-270, 1953; Ref. Zb. 
Mekb. no. 5, 1959, Rev. 5265. 

Linkage is established between air conductivity and turbulent 
mixing in the atmospheric layer next the earth, which contained 
space charges. A differential equation, describing the relation be- 
tween A (the air conductivity), the turbulence coefficient k and the 
gradient of the potential y, is solved on the assumption that the 
vertical electric current / and A do not change with altitude. Co- 
efficient k can be approximated by a linear function. An expres- 
sion for a dimensionless parameter, characterizing the state of the 
atmosphere’s electric field C = (y, — y,)/y, — y, is solved, the 
value of y being taken for three altitudes. The solution obtained 
can be generalized for the case of the approximation of k by means 
of a power function. Graphs are given for the relation of C and A 
to k, The establishment of the relation A/k, and the state of the 
electrical field (characterized by the relation C) leads to the con- 
clusion that conductivity A is linked by means of a linear relation 
with & and increases with the increase of k. Experimental data 
confirm the theoretical deductions regarding the correlation of A 
and k, N. V. Krasnogorskaya 

Courtesy Referativnyi Zhurnal, USSR 


2289. Todes, O. M., and Chekunoy, A. A., Influence of atmos- 
pheric turbulence on the kinetics of the coagulation of aerosols 
(in Russian), Kolloid. Zb. 19, 4, 490—495, 1957; Ref. Zb. Mekb. 
no. 5, 1959, Rev. 5279. 

The influence is investigated of turbulent pulsations of the at- 
mosphere on the molecular concentration of an aerosol cloud con- 
‘sisting of particles 10~° to 107° cm in size. The concentration of 
the particles alters because of the dissipation of the cloud and the 
coagulating of the particles among themselves. The authors assert 
that the small-scale curbulent pulsations do not increase the speed 
of coagulation to any extent, which is determined mainly by the 
principles of Brownian motion. Large-scale turbulent pulsations 
dissipate the cloud and thereby reduce the absolute speed of co- 
agulation. Because of this the dimensions of the particles of the 
aerosol cloud in the atmosphere increase with time considerably 
more slowly than in a closed space. The deductions made by E. 
N. Teverovskii [In: New ideas in the field of studies of the aero- 
sols, 1949, p. 108] on the role of turbulent coagulation of aerosol 

N. S. Shishkin 
Courtesy Referativnyi Zhurnal, USSR 


particles are criticized. 


Naval Architecture and Marine 
Engineering 


(See also Revs. 1973, 1974, 2057, 2280) 


2290. Newman, J.N., A note on the stripwise damping of a 
submerged spheroid, J. Ship Res. 4, 1, 8-11, June 1960. 

In the preceding paper, Kaplan and Hu replaced the slender 
spheroid by a line distribution of vertical dipoles. In the present 
paper a solution is presented which uses spheroidal coordinates 
and is applicable when the spheroid is not slender. Expressions, 
in the form of infinite series, are given for the heave damping 
force and the pitch damping force; for a slender spheroid they are 
shown to reduce to the results of Kaplan and Hu [see AMR 14 
(1961), Rev. 1715]. For high frequencies and a slender spheroid 


the simple two-dimensional strip theory is obtained. It is pointed 
out that the local damping may be negative. 
F. Ursell, England 


2291. Prohaska, C.W., Analysis of ship model experiments and 
prediction of ship performance, Ingenigren, Copenhagen (Inter- 
national ed.) 4, 4, 114-119, Dec. 1960. 

After reviewing existing methods for predicting ship performance 
from the results of model experiment, author describes a new cor- 
relation-analysis, already in use at the Danish Ship Model Basin. 
In this analysis, wake scale effect is correctly taken into consid- 
eration and a logical link is established between model and ship. 

From author’s summary 


2292. Lugovskii, V. V., A differential equation for the rolling 
of a ship, due to rough seas, the ship having an assigned curve of 
stability (in Russian), Trudi Tsentr. Nauki In-ta Morsk. Flota no. 
15, 22-33, 1958; Re/. Zb. Mekb. no. 9, 1959, Rev. 10052. 

The rolling of a ship due to regular wave action with an as- 
signed curve of stability is investigated, on the assumption of 
the linéarity of the components of the wave motion of the liquid. 
A stricter derivation is given for the differential equation for the 
rolling, free from any assumptions regarding the small transverse 
dimensions of the ship as compared with the length of the wave. 
The derivation of the differential equation and a detailed study of 
the items of the equation are based on A. N. Krylov’s and M. D. 
Khaskind’s theory on the rolling of ships. 

A. A. Kostyukov 
Courtesy Referativnyi Zhurnal, USSR 


2293. Lysenko, L. G., Application of a dimensionless theoret- 
ical plan to carry out an approximate evaluation of the metacentric 
stability of ships (in Russian), Trudi Leningrad In-ta Inzbh. Vodn. 
Transp. no. 25, 182-185, 1958; Ref. Zb. Mek. no. 9, 1959, Rev. 
10053. 

The author was able to find an approximate relation for the di- 
mensionless transverse metacentric radius and the dimensionless 
ordinate of the metacenter to the relation of the immersed portion 
of the hull to the height of the ship; this he did by presenting 
theoretical drawings of a determined group of river vessels in a 
dimensionless form; for this particular group an acceptable degree 
of accuracy was obtained for the determinations of the elements of 
the initial metacentric stability. D. A. Chumak 

Courtesy Referativnyi Zhurnal, USSR 


2294. Schnitzer, E., Theoretical determination of water loads 
on pitching hulls and shock-mounted hydro-skis, NASA TN D-392, 
65 pp., May 1960. 

Paper is concerned with the theoretical determination of the hy- 
drodynamic loads and motions experienced by seaplanes with high 
length-beam ratios and by shock-mounted hydro-skis impacting on 
a water surface while undergoing pitching rotation. It is observed 
that much information is available for the oscillating airfoil, but 
that these theories are applicable only for small oscillations at 
small angles of attack, are restricted to deeply immersed bodies, 
and also cannot be used because the wetted length of the hydro- 
ski or flying-boat hull is continually changing. The theory pre- 
sented in the paper is based on a dynamic-camber equivalent in 
which a pitching flat plate immersed in a stream is replaced in- 
stantaneously by a stationary cambered airfoil for which similar 
fluid-particle trajectories exist at the boundary. 

Due to lack of experimental data, comparisons are made only 
with classical airfoil theories for steady and unsteady submerged 
motion; the agreement is poor for the two-dimensional theory (i.e. 
for infinite aspect ratio), mainly because it neglects a frequency- 
sensitive circulation term; this term is apparently unimportant for 


3% 





low aspect ratios, and consequently corresponding three-dimen- 
sional theory is in fair agreement with that proposed by author. 

Applications are developed to the determination of water-pres- 
sure distributions on hull curved-up bows. Time-history solutions 
are presented, computed by a step-by-step computational procedure. 

In reviewer’ s opinion, the analytical treatment appears to be 
well suited to the complex phenomena under examination, espe- 
cially when accurate time histories of translational and pitching 
motions are required. 

The theoretical value of the paper is increased by some new 
developments presented in appendixes, especially that of the 
pressure distribution on a cambered airfoil at large angles of attack 


by conformal transformations. A. Ghetti, Italy 


Friction, Lubrication and Wear 


(See also Revs. 1904, 1961, 1962) 


2295. Chakrabarti, R. K., and Harker, R. J., Analytical solution 
for a radially loaded journal bearing with grease as a lubricant, J. 
Instn. Engrs., India 40, 11 (Part 2), 353-362, July 1960. 

A theoretical analysis is presented for the torque in a full 
journal bearing with a Bingham plastic lubricant. A complete film 
is assumed, end flow is neglected, and the velocity distribution 
across the film thickness is assumed to be the same in the eccen- 
tric as in the concentric position. Theoretical moment equations 
are shown to be similar to the authors’ previously determined em- 
pirical form resulting from test data and dimensional analysis. 
Conclusions assert that fluid wedge action is present. Authors 
suggest that future investigations be concerned with the effects 
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of radial clearance on friction in concentric journals and also 
with the measurement of eccentricities under radial loadings. 
D. F. Hays, USA 


2296. Tipei, N., Three-dimensional lubrication of short bear- 
ings at high-speeds (in English), Acad. Republ. Pop. Romine, 
Rev. Mécan. Appl. 5, 4, 489-495, 1960. 

Paper concerns the operation of short bearings subjected to 
turbulent lubrication. 

Proceeding from the pressure differential equation established 
for turbulent regimes, author determines the pressure distribution 
and the operating characteristics of plane and circular short bear- 
ings, assuming that the viscosity varies as a function of the lubri- 
cant layer thickness. V. N. Constantinescu, Roumania 

2297. Grandori Guagenti, Elisa, An observation on dynamical 
friction (in Italian), Boll. Un. Mat. Ital. 14, 2, 142-150, June 1959. 

Some remarks are presented on the form of variation of the com- 
ponent of the dry friction force of a body upon a given direction, 
function of the direction in which the body moves, with reference 
to the combined rotation and translation motion of an annulus on a 
plane. It is to be noticed that the component of the friction force 
upon a given direction does not become function of velocity (as 
the author seems to suggest in the summary); it is in fact a func- 
tion of the velocity direction only, or more exactly a function of 
the cosine of the angle made by the velocity and the considered 
direction, a result which is of course quite obvious. 

V. N. Constantinescu, Roumania 


2298. Kut’kov, A. A., Measurement of the thickness of lubrico- 
tion layers, Measurement Techniques no. 10, 762-764, Aug. 1960. 
(Translation of Izmeritel’naya Tekbnika, USSR no. 10, 11-12, 
Oct. 1959 by Instrument Society of America, Pittsburgh 22, Pa.) 
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